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ABSTRACT • ^ . . * 

This 'handbook cohtains information on: (l).the orbit 
of comet JHalley; (2) the expected physical behavaor^-of comet Hall^ 
in 1985~X986, considering brightness estimates, coma diaileters, and 
tail lengths; (,3) observing conditions for comet Halley in 1985-1986; 
and, (4) :^ob^erving conditions for fhe dust tail of comet Halley in 
1985-19:86. .Additional information in appendices includes: historical, 
physical, and orbital data; eph^raeris data (with perturbations) at 
5-day intervals from* July 24, 1982^ to Augilst 7, 1984; and ephemeris 
data (with perturbat)spns) at 1-^day intervals from August 8, 1984 to 
May 4> 1987. (JN)- 
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FOREWORD 



After tlvf* vtvirs of imsuccossfiil Httt^nipts, C^difomiii's giant Mount I'alomar telescope 
re( orcieii an l!na^e of Comet Unliev on (X toh^r IH. UIHl! When first rej nvered. fhet oniet 
WAS locateMibc^ycuui the orbit ot Siitumarul was as taint as the* limht from a sinale ciyidle 
seen 27, ()()() niilesawav. By thetMui of thecomet luul Ihhmi ohserveil at Arizona's Kitt 

Peak Ofjservatory teh^scope, tht; C^inacl^i Fr«nc:e-Hawaii tt^hvscope lcu:ated in Hawaii, 
aiui at thf* Kurcipean Southern Oliservatory t(»l{\s(;c)pe? in \a Silla, C.hiit^. ClotnpaVed yvithfFie 
first\)l)servtHu)ns made clurinK its previous return in i^H)9. the rtnietit recioverv' observa 
fn)!is were inadf^'when theerAtfet was thriH* times' further away from tfio ^un an(i about 
2.UlJ(5 tr^tuvs fainter. (Jornet Ha!U»vbas hmw recorded a1^»af^i of its last 2^ returns to the 
SiHi \\\ fact, (Ihinnse record.H not^ul the comet's visits as tar hack a* tfie'spring of 240 B.c, 
Kvery 7^5 years or su, the conurt returns kUu\ retntrndm:t\s itself t^^ a distiuit group of (;:urious 
observers. - . , 

Hocausf* oF their infrec|uent apparitions and peculiar ai)p'ejiraru:es, comets have hi^^n 
feared and fnisuiKierstood throuKhgut most (jf recortled iiistory, Th(»y Were cpnsidereii to 
he matf»})(, signn warning shots thrown at a sinful Karth from the ri^ht t^id of" an anj^v 
(iod. While, no longer fe^rfid, comets remain misunderstood, pe^rhaps the ujaslunderstcnKl 
TTieinbers nf,oii,r solar system. (Comets dw. thou^ht to be c(unpos(*d of a [iriniitive colUH:tion 
of ices cjnd dust. An jnUmsive study of thetf cofnposition could offer valuable insights ri(#t 
{)nlv in!(j the nature of comets themselves l)ut also^nto the natun^ of tfie primordial 
Eutxture frorn which our solar systtMU formed some 4.5 fiillion year^i ago. 

Comet Hallev is coming^ and thousands of professional and amateur astninomers are 
ohiking f)hms to study this most famous of all comet^^»fnrfv?HMl affer it swings around the* 
Sun ui Kef)ruarv lOHf) The InternatuuiaKnalUrv Watch is cc^ordinating and archiving 
KPfiund-baseci obsf^rvaticms made in various wavelengths using many different tech 
riff|ues While the comet's coming apparition wii! disappoint much of its waiting public, 
the I ntfMTiatiofial scieritifu observations certainly vvilf Ih» rewardinji^. Hrdikf^ observf^rs 
dun ng the prpvinus 22 ce^tiiiries, scientists will not l)e ( ontent tr> view the comet from afar 
tins firne f''ive spaeec raft. re[iresentifig si^veral differtMil coimtries, will fly by thet.omet in 
\!ar(.h of H^Bfi, arui their ( lose-up of)servatKHis of the iriner cometary regions will com 
[derru'iit the grcnirul l)ased observations of the comet's outer regions It is hoped that this 
liafultiouk will t)e useful in plaruiirig these unportcUit obst^rvation programs. 

S( lentisls frof!i rnorf* than 40 cuuntries are coopK^rating with the ctx^rdination of 
^^^[f>u mi l)asf'd and spa(.e ohservattotis ofC j>r!!el I ialley . It is ironf( tfiat the samt^ cofiiet that 
has^ {,aiisfd feaj" ^nuf misnnfie^rsfandinK througliouf hssffirv sfioulcf now serve as the fo( al 
• pnint till an II n[K'e( ed(-»ntr(l hni'L of nitern.Uiofial unUdu c ofjperatnin 1 
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PREFACE TO THE SECOND EDmON 



This second edition of the {>)met Haiiev^Hancihook (..omaina an iifniated nrbit that 
incUidf's nH:c)V(*rv f)hs^?rvatit)n.s of-the comet through l,\i\u^f\- 14. \ linproveci rtiaKiii 
Uidk* estiniatt^s for Clornet Hallev have fx^en adctcd, as well as a section on thf^ (;onu»t's dxist 
tail' hv Dr. Zcie^nek Sekaiiina, 
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The^omet Halley Handbook: 
- An Observe/s Guide 



L The Orbit of Comet Halley ^ • 

Considerable portions of the informajtion in this handbook 
are based upon a previous work on Comet Halley's orbit, in 
which the comet's path wa^ determined from observational 
data in the apparitions of 1607, 1682, 1759, 1835-1838, iand 
1909-19lfXH The observational data in 1607 began with a 
^ rather crude naked-eye observation qn September 28 by the 
CJerman astn^nomer Johannes Kepler. The required orbital de- 
termination computations were run over various observational 
data intervals with perturbations from all nine placets taken 

into acf.ount at each time step. 
* 

Forces other than gravity acting on a cometary nucleus 
introduce an additional acceleration in its motion. These so- 
called nongravitationai accelerations are believied to be due to 
the oirtgassinf?. rocket effect of the comet's icy nucleus. 
Thesr? effects have been successfully modeled by Marsden. 
Sekanina, and YoomansJ^J Yeoman^ included them in his 
com^mtations tor Comet HaileyJ^l Using the ancient Chinese 
, observations as tsQnstra in ts upon the motion of the comet, 
Yoomans a^d Kiang computed its motion back in time to 1404 
B.C.H! Yho Chinese records in 240 B.C. were found to be the 
ffrst rf?liable ni>servations of Comet Haltey. To dale, there are no 
convincing observations of 'the eomet recorded prior to that 
time, « 

Tu provide the j:fllsition predictionsriecessary for the recent 
recovery of Comet Halley, an orbit Based upon 885 observa- 
tions of the comet over the 1759-1911 interval was used. A 
sctedule of predicted cometary positions, termed an ephe- 
. meri.s. was published iif the flr^t editidn of this handbook. The 
* recovery observations of October 18, 1982, foijnd the. comet 



only 8 arc seconds west of the predicted position.I^^ This 
edition of the handbook .gives an ephemeris (see Tabje^ B-1 
and B-2 in Appendix B) that is based upon the observations of, 
'Comet Hall^jimade from 1835. until January 14, 14183. 

The recently-updated orbital elements, which define 
the comet's patk, are given as follows: 



Epoch 
T 



e 

n 



1986 Feb. 19.0 (E.T.) 

1986 Feb. 9.45175 (E.T.) 

0.5871047 - 

0.9672^60 

111.84809 

58.14536 

162.23928 



I The nongravitationAl parameters, as defined in Raf^rence [3], 
\re Ai = 0.0565 and A2 - 0.0154 in units of 10^^ AU/day^. 
The above orbital elements are strictly correct only fbr the 
given instant of time (epoch). However, for many low-preci- 
sion computations, they can be used for several months on 
either side of perihelion passage (T). The comet reaches fts, 
closest ^proach to the Sun at perihelion and its-distance from 
Jhe St^n at that time (distance SP in Figure I) i^s termed the 
comet's perihelion distance (q) and is given in astronomical 
units fAU); 1 AU is tjie mean<iistanc^of 'the Earth from the 
Sun, approximately 149.6 million km. The eccentricity (e) and' 
the three angular elem^nts^the argument of perihelion (co). 
the longitude of the ascending node (fl), and the orbital incli- 



0 



nation (i) completi* i\vsvx\\)\\on of the comet's orbit. The 
angular eltnnerits are referred to the mean m:iiptic:and (equinox 
of 19^0.0 and aro iUustrattHl in P'igun* 1. 

FiHure 2 iUu.strates an fK:liptic: 'Jjlano proj<x:tian of Qimet 
Halley's orbit within the solar systom. Figure 3 depicts the 
relative positions of the comet and Earth in the 1985-1986 



time period. Tlje prfv and post-perihelion close approaches of 
the comet and F^rth occuron Novemb€^r27, IQiiS. and April 11. 
i98B, at minimum distances of OTft? and 0.42 AU respectively. 
The position of the vernal equinox on Figures 1. 2, and 3 is 
denoted by the symbol T . Figure^ 4 shows the comet's path 
through the constellations for the period Novembej 1985 until 
May 1^8Q. 



EARTH'S ORBIT 




ORBIT OF 
COMET HALIEY 



Fig. 1. Angular Elements of the Orbit of Coroet Haliey. Foir Comet Halley. the orbital Indination i is 
162'', the longitude of the ascending node il Is SW, and the argunsent of perihdioii a; is 11^. 




PLUTO'S 
ORBIT 



Fig, 2, Ecliptic Plane Proiection of Oiinet Hailey's Orbit (1810-1986} Within tbk Solar System. The ^ 
planetary p<Mitions are indicated for the time of tiie comet's perihelion pWsage. ^ 
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P - re8IH£tft>N OF COMIT HAlLgY , * 
'e^ - POSITION Of EARTH AT PR&-PERIHEUON CLOSE APPROACH Of COMET (NOV. 27, 19^5) 
- POSITION Of SARTH AT PO$T-P£ftfHELION CLOSE APPROACH Of COAAET (APR. 1U 
O - POSITION Of EARTH AT PERIHELION^OF COMET HAlLgV (fEB. 9, 1986) 

Fig. 3. Relative Positifms of Comet Holley and Earth, 1985-1086. 



II. The Expected Physical Behavior of 
. Coniiet Halley in 1985nl9a(^ 

» 

diike that of other active comets. Comet Halley's physical, 
behavior is likely to change markedly from day to day. The 
(:amet*s detailed physical behavior cannot b^ predicted, but its ^ 
general features' can be estimatfd from information gathered in 
past apparitions. In an effort to predict the comet's apparent 
brightness, coma di^metens, and tail lengths ii^ 1Q85~1986, an 
' analysis of existing data is presented inl the following • 
subsections, ' \ 

A. Brightness Estimates ' V 

An object's apparent brightness is measurecJ^in astronom- 
ical magni*Mdes. A star of magnitude 6 is just Visible to th^ 
naked eye. and a star of rr^agnitude 5 is 2.5 times brighter. A stto 
of magnitude 7 is 2.5 times fainter than a magnitude 6 -star, </tc. 
The total apparent magnitudj^ (Mj) of a comet depends uf>on 
the comet's distance frorti tjfie Sun (r), its distance froni the 
Earth and its absolute tc^al magnitUjpe (Mp), i.e-, its i^iagni- 
tude at r f= A*^ 1 AU. If t^e heliocentric and geocentric dis- 
tances of the comet are given in AU, then / 

M| + 5 Ibg A 2.5 n log r / (1) 



where n indicates the inverse power of heliocentric distance 
with which the brightness v^ies. 

Visual brightness estitnates of a comet are made by compar- 
ing the comet to out*^f-f0€us s^tars of known brightness These 
estimates depend upon the subjective judgment of the ob- 
server, thfe brightness of the night sky, and the type and aper- 
, ture size of the telescope employed. In^ recent study of Comet 
Halley in 1909—1910, Morris and Green reeliicet^ brightness 
esflmates made with refracting telesbopes, qpera glasses, and 
the naked eye to a staifflard a^^rture of 6.78 cm.f^J From the 
pre-periheiion observations out to 3.4 AU, Morris and Green 
fouijd - 5^47 and n - 4.44. Post-perihelion out to 5 AU, the 
corresponding values were Mq « 4.94, n =» 3.07. Figiu« 5 
reproduces the data and resultant fit to these data points. Ac- 
cordingly, the pre- and post-f^rihelion magnitude predictions 
used in Tables 2, B-l,and B-2,asweIl as in Figures 9-13, were 
qomputed from the following equations: 

M4 = 5,47 + 5 log A ^ 11.10 log r (pre-perihelion) (2) 

Mj ^ 4.94 -h sTog A 4- 7.68 log r (post-perihelion) {3} 

For the same heliocentric distance, the comet i^ intrinsicaljy 
brighter post-perihelion. - 
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To be a uakbd-oyp objiu.t; the diftu*»ejmage of Comet Halley 
woi^ Hav« to be somewhat brighter than ma^snUude 6. Be- 
caiiwof its iinfavorthje pasitlorus with respect tg the Earth and 
Sun. (hornet Halloy will disappoint much of the waiting public 
in the coming} apparition. It may nt^ be an obvious nakiul-eye 
object and might in fact be invisible If the observer Mrlocatedin 
a popuhms area with significant artificial lighting. Siu:cassful 
observers will have to equip themsi^lvf^s with binoc:uiars, know 
where and wlien to observe, and seek an observing location 
fr*m from light ppUutfon. 

At great heliocentric distances, tl^e cometary ices are not 

vaporized by the Sun and the brightness of the comet c^epends 

only upon the rtffltJcted sunlight. We will define the nuclear 

apparent magnitude of the comet (M2) as its brightness when 

it is inactive at large heliocentric distances. The 1982 recov- 

^t!rv niagriitudes were wsed to determine the following 

relationship^: - , 

* 

. iVf^ 14,1 f 5 log A -f 5 log r (4) 

it 

Here we assume that the phase term can be negUK:ted. The 
predii:t!ons for M2 given in Tables B-1 ^nd |3-2 are meaningful 
only when the comet* is inactive. 

B. Coma Diameters 

< ^ 

Figure B prif'sents the linear coma diam^^ers determined 
from visual observations made in IQOQ'-'igil, The observed 
angular coma diameter, in eae:h cMse, was multiplied by the 
ghocentric distance of the comet at the time of observation to 
obtain the linear coma'diameter. Note that the coma diameter 
reached a maximum value of approximately 200.000 kjn just 
after perihelion. Because the actual coma diameters will de- 
pend on the opticfd instrument used to observe the comet, the 
data given in Figure 6 are crude? Nevertheless, the curve does 
indicate the general evolution of the coma diameter with helio- 
contrii: distancio. 

C. Tail Lengths 

In general, an active comet such as f lailey will exhibit both a 
dust tail and an ion tail. To a visual observer, the dust tail 
appears yellowish, the ion tail bluish-white. The \bu tail is 0 
usually longer than the dust tail and is positioned in a direction 
nearly opposite to the Sun. 

To obtain some idea of Comet Halley *s tail evolution with 
heliocentric distance, r. we collecttKl appar^t tail-length d^ta 
for the last three apparitions. Only naked'eye.''angular, tail- 
length estimates wen* used in our ar^alysis, and we made the 
asi»uniplion Ifiat (lie tail was always directly antisolar, anade- 
(jUcitf? assumption cfmsidering the subjective nature of thotail- 
lengfli estimates, U.^ing the comet's phase angle, )8, pnd the 
geocentric fiistance of the comet. X the actual, linear tail 
length, s. may be computed from the apparent (foreshortened) 
angular tail length, t. by 



The li-rtear tail lengths, s, plotted as a function of heliocentric 
distlkice, are presented hi Figute 7. While Che actual tail 
lengths pbserved will depend upon the observing conditions 
^nd the optical iirstmment used, the shape (^f the curve in 
Figure 7 is suggestive;. Comparing the 1759. M^35. and 1910' 
data, the comet's visual tail length appears to be longest after 
perih&lion. 

) 

III. Observing Conditions for Comet 
Halley in 1B85-1996 

As is evident from Figures 3 and 4. the? changing positions 
of the comet and^Earth in 1985- 19S6 will cause different, 
observ4ng conditions for the comet before and after perihelion. 
In general, the pre-perihelion posijtions of Comet HaJley will^ 
allow better observing conditions for northern hemisphere 
observers, while southern hemisphere observers will be fa- 
vored post-perihelion. 

Besides the seasorial variations, the observing conditions 
depend on the phase of the Moon. Usually the most favorable 
times of the month are centered on the dates of new moon, 
listed in Table 1. * 
« 

Tajble \, Times (IJ.T.)jDf New Moons, IsaS-'-ldSe. 



Date (IMS) ^ 




Datl? (1986) 


Jan. 21.1 




fan. 10.5 


Feb. 19,8 




Feb. 9.0 


Mar. ^1.5 




Mar. lO.fi 


Apr. 20.2 




Apr. 9.3 


Max ^^-9 




May 8.9 


Uine 18>5 




June 7.6 


July 18.0 




July 7.2 


Aug. 16.4 


\ 


Au^. 5.8 


,Sep, 14.H 




Sop. 4.3 


0<:t. 14.2 




Oct. 3.8 


.Nov. 12.fi 


# 


Nov. 2,3 


Dec. 12.0 




, Dec. 1.7 
Dec. :n.i 



For a given day. the comet's obseK^abil ity will depend upon 
the observer's latitude. We have assumed that the comet will be 
visible to an observer if the comet is above, and the surl is 
simultaneously more than 18'' below, the lor^l horizon. This 
condition assures that evening astronomh;al twilight has 
ended and morning astronomical twilight has not yet begun 
fi,e.. the cohiet is seen in a dark sky]. The time interval for 
whigh thii^condition holds is referred to as the number of 
available dark hours. Figure 8 plots the available dark hours vs. 
calendar date for an observer at SS^N and 35°S latitude.* Also 
plotted in Figure 8 is the total apparent magnitude. M^, vs, 
calendar date. Table 2 lists the dark hours vs. calendar date for 
observers kK:ate(lat 45^N. 3(m: 3(f S. and 45^S. Table 2 also 
gives the pwjdicted apparent total (M;j)^nd nuchw (M2) mag- 
nitudes of the comet as a function of calendar date. 
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Fig. 7. Comet Haliay Une«r Tail Lengths Computed from Naked-Eye Estimates. 
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Table 2. Grouiid^jfauwd Obgerving Data. Conyt HaUe^'-l^S- 
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NotfXj I ) Par a particular observer's latitude, the number of dark hours is defined as^the time interval during which the Sun is below the local » 
.honxon'bv at iWt 18^ and the comet i$ stmujtaneously above the. local horizon. 

- ■ » ^ ' . ' 

(2) Magnitude estimates are base<l up^m the comet's* observed behavior in 190^1910. Predictions are for ideal observing conditions. 



• Figures 9-13 ani schematic reprt^sentations as to how Comot 
Ha I ley may appear nn Various dates for observers locateji at 
latitudns of 40°?^. 30°N, 20TvJ, 20^S, and 30^S. The comet's 
f'lpvntion above tho local horizon and its azimuth (degrees east 
of^imrth) are given for^Vari^us dates. P'or each date, the comet's 
posi^on is given for the*%nd of astronomical twilight if the 
(;oniet is in the evening sky, Or the beginning of astronomical 
tvvilf^ht if the cioipot is in the moniing sky, These positions ^ 
corr^pond to times approximately 70-^50 minutes, after sun- 
set or 70-90 minutes before sunnse..Very rough indiJ:ations of 



the comet's tail length and orientation are given for a few 
r^resetitative dates along witii the comet s Apparent total 
majinitudq, in parentheses. The tail-length estiraates pre- 
sented in Figures 9-^3 wej» obtained by ^olving forCiiiformula 
(5) and Using the data in Figure 7 and Appendix p. fTho tall 
orientation is always antisolar in Figures 9-13, which tover the 
period when thecomet is brightest (January-^AprillMti). Note 
that since the comet paspes near opposition in Ap^ 1986, it is 
observable as both an evening and a morning object for some 
latitudes. 
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IV. Observing Conditions for the Dust 
Tail of Comet Hailey in 1985-1986 

Since the dust tai+ represents a relatively thin layer of mate- 
rial extending in a comeVs orbit plane between the prolonjged 
radius vector and the direction behind (he comet on the convex 
side of the orbit, its appearanai is affected by both the level of 
dust production and the projection conditions for the observer. 
The amount of scientili|i information that can be extracted by* 
applying the existing methods of dust-particle dynamics in- 
creases generally tyi*h the tail's apparent width. Usually mere 
^ronouncttl after perihelion due to cumulative effects of the 
differential angular momentum, the projected wridth of the tail 
in (he sky is strongly dependent on the Earth's cometot^ntric 
latitude, that is, on the angle that the comet-Earth vector makes 
with (he eoniefs orbit plane. The variation of this angle during 
the upcoming apparition of€omet Halley is displayed in Fig- 
ure 14. 

With the possible exception of a few days around November 
l(h 1985, the dust tail will remain very narrow, straight, and 
'rather uninteresting until the comet disappears in the Sun's 
glare in late January 1986. Shortly before perihelion the tail 
will tegin to"broaden. but because of the proximity to the Sun 
in the sky this development will be unobservable except possi- 



biy with very sensitive infrared detectors. By the time the 
comet emerges from the Surf's rays in the seco«d halfof Febrti- 
ary, the dust ejecta will discriminate into, two branches 
bounded on (heir opposite sides by sharp boundaries: treshly- 
emitted microscopic dust will form an ordinary tail, whereas 
large particles, released long before perihelion, will make up 
an antltail. The antitail wilt be fain»ar qnd shorter and may not 
be detecteii {especidlly by visual observers) until the comet's 
elongation from the Sun has increascKi to the point that the 
ambient sky is sufficiently dark, hi and near major metropoli- 
tan areas the antitail may never become visible! The tail's 
wfdth will decrease rapidly from mid-April on, reaching a 
minimum around May 20, when the Earth crosses the comet's 
orbit plane. The most favdrable pitjection conditions for.the 
tail will occur in early April, as the Earth's cometocentric 
latitude rieaches a f^k of 28' on April 7 ShriUie cojnet-Earth 
distance reaches its minimum on April it. Unhke the sunWard 
tail seefi in April 1957 when the Earth passed through*theoi?bit 
plane of Comet Arend-Roland-, no sunward tail will be seen for 
Comet Halley when the Earth crosses Halley.'s orbit plane On 
November 21, 1985, and May 20, 1988. 

To demonstrate in a more quantitative fashion the expected 
appearance of the dust tail on high-quality photographs under 
near ideal conditions, Table 3 lists for a number of dates: l)'the 
position angle {PA., reckoned from the ncxrth through the east) 
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14 



^^hldJS!!!. ^ ^ H-W-E«1h Vector and tl» Comet's Ortil JU™ PkMted Agai™t 
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TMt 3. 1%t OrknUitiM asd Wfalft of Um Hurt TaU of Comet HaUey ia 1805-1886. 



Posltioi|^ Angle 



Position Angle 



UT 
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Boundary 
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Boundary 
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Angle 



Date 1^ 
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93 
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48 " , 
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59 . 

80 
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113 * 
113 

108 ' 



144° 
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125 

97 " 

57 

32 

20 
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* * Transit of the comet's orbit plane by the Earth, ^ . 

of the prolonged Sun-comet radiqs vector, e^^tikUy^clefi^ 
the tangent at the nucleus to the tail's shar^i^fllng bo^dary, 
2) the RA^^ the diffuse, trailing boun<k^ (or'^« sh^ 
boundary tfroe antitail}, approximated, sohi^wtet ^itearily, 
by an assumed onset of the production of deteciBbte w$t ejecta 
at 2 AU before perihelion, and 3) the maximum expected tail 

* width, or sector angie, at the nucleus given by the difference 
between the two directions. A sector angle noticeably exce^- 
ing 90*^ implies the presence of an antitall. 

The tail's calculated outlines are provide4for two specific ^ 
times of particular interest: for^^iarch 13, the encounter date cX 
the European Space Agency's Giotto spac^aft, an^ for April 
10. around the time of the most bvorable viewing conditions. \ 
These predictions are based on the prcKiuction curve of R. L. 
Newbum. Jr. J^l on the assumption of negligibly anall49}ecti(m 
^velocities, and on an assumed dust size-distribution function, 
which has a particle-radius cutoff at 0.1 fim, peaks sharply in 
the submicron size range, and varies as an inverse 4,2 p6weT of 
the size for all particles larger than several tans of microns. 

The predictdd brightness contours for March 13, 1986, are 
shcAlra in Figure 15 for an assumed pe^ particle size of 0.41 
ftm. The ordinary tail is seen to point to the west, the antitaiil to 
the northeast. In the order of their increasing density, th^ three 
hatched areas represent the portions of the tail calculated to be ^ 
brighter than, respect! vBly. 10%, 20%, and 40% the intensity of 
the ''dark" sky. The curves marked with i|nsubscri|^ed num- 
bers are syndynames, or the loci of particles sub^ted to the 
samn repulsive acceleration hy solar radiation pressure (0.15 
means, for example, that the^cceleration amounts to 15*^ of 
the solar attraction). The curves marVed with subscripted 
numbers synchrones. or the loci of partieles e^ed simul- 
taneously from the comet at the indicated hisliocentric dis- 
tances: subscript b stands for the ejections before perihelion, 
and subscript a for the e}ecttons after perihelion (2.55 njeans. 



, for example, ejection at 2.5 AU before perihelioi^). The curve 
marked q is the perihelion synchrone. 

Figure 16 shows the calculated contours o| the4ail for April 
10, 1986. It illustrati^ the dependence gf tbe hri|^Ktn^-dls- ' 
Iribution models on the assumed peak particle si^ib. Note the 
decreasing width of the calculated tail as th^ peak siw ditops 
froni 0.41 fun (Model 1) to 0.28 fon (Model 2)- Aft^r Maith 13 
^ the expected apparent length of the ordinary ^il will have 
nearly doubled and it^ curvatiure inci^asad, but the antitail will 
have became relatively less conspicuous. Note also that the 
syjichrone 0.9^, corresponding closely to the Giotto spacsso-aft 
encounter date, runs through the densest part of the tail, so that 
the |n situ dust measurements and the ground-based observa-^ 
tions of the tail will com|^ment each other and facilitate tl^ 
interpretation of the, comet's dust tail 

i 

The du£(t-tail developmeht in early and mid-Novemb^. 
1985, shortly before the Esufih tmnsits the comet^s orbit plane 
<Ndv. 21.0 UT)^ deserves ^fKicial attention. Some three days 
before the tknsit the comet will at opposition with the Sun. 
passing only 2** north of the antisolar point In the sky. The 
direction and app^aranc^ of theVfust tail in the period of tim^ 
^Emmediately preNceding the opposition should be very sensi* 
^tive to the comet's dust production rate at targe heliocentric 
distances. Assuming that the dust production rate varies as an* 
Jnverse cube of the distance h'om the Sun (out to at least 4 AU), 
the dust tail should show up on deep photographs taken at this 
time. (A short, inconspicuous dust tail may be detectable in 
October or even sooner, pointing generally to the w^t of the 
comet.) The tail willbe directed slightly to the south of west in 
early November, until abouf November 8. For the following 
few days the comet may show two very faint tails, one directed 
to the west-southwest, the other developing in the southeast 
and gradually growing in leM^^ By November 14 the westerly 
tail will dig^pear, and the^asterly tall will rotate slowly to 
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reach a P A. of almost uxiictly 9()* by the Itme of the transit on 
November 21 (see T^bkr 3). If thetluBt production varies more 
steeply a* distan(;:&s greater than 2 AU from^ the Sun pre peri- 
lieIion« the dust tail may not,show up until late November or 
December. * * ^ 

Td a visual observe{,,^uippod with a small telescoi^, the 
'tail's sector-angle estirriates in Table 3 and the calculated 
widths in Figures 15 ahd<6 wilt probably be mostly crude ^ 
' Upper limits. Since the perception of a nonstellar object by tha 
humdil eye is strongly contrast-dependent, the visually appar* 
ent features of Halley'S'diist tail wilbbe the portions with a 
steep Mptrast gradient, primarily the leading boundary of the 
ordin^Sbil and pi^ssibly the trailiniji boundary of the antitail. 
The two^^ches will appear detached from ^ch other and 
narrower than Indicated by the isophotes. B^us^ of the tail's 
curvature aftur pffHhelion, it is imperative that e^i visual 
measurement of the tail's specify to' What anguflraistance 
from the nucleus it refers. . -r ^ ♦ 

^Paradoxically, the observing conditions fqy Hallpy's dust 
ta^i will be more fpyorable in thq upooming apjTarition than 
they wer^r in 1910, althou|h the tail's appearance will be con- 
siderably less impressive. It is essential that professional and 
amateur astronomers who wish to coiltributa to th^ under* 
standing of the nature of cometary dust exploit the opportunity * 
td the fullest by systematically ph^ftographirig the dust tail 
with proper equipment. This includes a fast, wide-field cam- 
era, a-pancnromatic erriulsuon, a red filter (to bibck the interter- • 
once fi-om the plasma tail), and a photometric calibration of the 
plates. If available, a charge-coupled device {CCD) detector can 



be attached to a camera of short focal length (to avoid (impli- 
cated mosaic exposures) totibtain tail images of considerable 
value. 
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• APreNDEXA . : 

HISTORICAL, PHYSICAL, AND ORBITAL DATA 



V 



i 



Historical Data 

Earliest ^batj^e ^rordad apparition 

Number of recorded apparitions from 
240 B.C, to 1986 Ai>. (only the 184 B.C 
apparition not rec^orded)« • . 

Shortest period between retimis to 
perihelion 

Loiigest period betw^n i^tnms to 
perihelion . 

Closest approach to the earth 

Longest angular tail length recorded 
(nucleus to end of tail) . \, 

Brightest apparent magnitude recorded 
(approximate^ . ^ 

Phylsiical Characteristics 

Estitaated diameter of nucleus 
> 

' Estlipated density of^ucleus 

Estimated^tation pe^icKl^^'^J 

Observed chemical specie in 
^910^^•2] 

« 

' Observed fails . ' 
Associated meteor streams 

Orbital Characteristics ^ v 

Location of orbit pole 



240 B.C. 
29 

74.42 years (1835- 191P) 
79.25 years (4S1-530) y 



0.033 AU (April 10. 837)' 

150'' (May 20, 1910) ^ 

-3.5 {April 10. 837) 




1 g/cm^, 

10.3 hours, direct 

CH. CN, C2, C3, Na. CD^, Ng"*" 

r) Aquwid (early May) and 
Orionid (late October) 



X = n - 90' » 3?8.15 
^^ 90"- ii' -72.24' 



X».a+tan-ir2iS.^^l 
L cos « J 

= 305.31° ... 

/5 = sin~^ j(sin w sin i) » 16.45° 



* 

r 



ERIC 





19 



Heliocentric dlstanoQ of orbit nod^ 



. ^ T 

r(fl) = q{i -f e)/{l + e cos a>l ^ 

- i.ao All 
r(0) «= q(l + e}/{l - e-b3« «) 

« 0.85 AU 

Z|q) » q sin a> iJ^ i - 0.17 
Z(Q) « Q sin « sin i = 9.99 AU 

= 29.8 j| -^0.0^7 j'*^ 

V 54.55 km/s 
V=« 0.91 km/s 

ecliptic loxigitude* latitude ^ 

longitude of the ascending, defending node 

argmnent of perihelion 

'inclination <rf orbit plane' with respect to 
the ecliptic * ^ 

perihelion, ^ghelion distance in AU • 

orbital eccentricity ^ ' ^ 

senxima^r axis in AU 



F. L. (1980). Periodic ft)met Halley. Ihtemaf ionai A^fionomical Ur^on 

- Qrculor, no. 3459, dated March 13, 1980. U 

A^2. Bobrovnikoff. N. T. (1931). Halley's Comet in Its Apparition of 1909-191 1. PubJica- 



Distance qf perihelion and aphelion 
above or below orbit plane j|n AU) 

Orbital velocity (in kih/s) 



At perihelion r = 
At aphelion r 

Definitioiis 




ffons of the^cfc Observcrtoiy,.v. \7, part n 



-.1 



If 



3^ 



# 



• APPENDIX B. 
EPHEMERIS DATA 1982-1987 



EXPLANATION OF SYMBOLS 



J.D. 

R-A. (1950.0) DEC 



R.A. {APPN)DEC 



DELTA 
R 

ROOT 
Ml 



M2* 

NOTE:' 

THETTA 

BETA 

MCX)N 



Julian Date (Epl^mieris Time) 

Gaocentric right osceaslcm and declination mferred to the mean 
eqliiator and equinox of 1950.0. A light time correction has been 
applied. >• » 

Apparent g«x»Qtric right ascension and declination. Light time, 
aonual ah&ration. and nutation corrections h^ive been applied* 
aml^Rji and.D^ have been piecessed to the ephemeris date. 

Geoi^tric distance of comet in^AU * 

Ceo<»n^cveIocity of comet in km/s \ ^ 



o Heliocentric distance of comet in^AU » 

- ♦ 

^ Heliocentric velocity 6f coirot in km/s 

« TSfcl magnitude » SA7^ 5.0 log (DELTA) 11.1 log (R), (pre-, 
p^cihelion}. Posf-^peril^lion the cc^r^pondiDg equation is total 
magnitude « 4.94 -h 5.0 lag (DELTA) -H 7.08 log (R), , 

Nuclear magnitude' ~ 14,1 5.0 log (DELTA) -H 5.0 log (R) 

in cas^^iivhere i« not computed* the correspoading column is 
filled wi^ zews (0.0). 

»y Sun-Earth-Comet an^e in degrees 

^ Sun-Comet-Earth angle in degrees 

Comet*Earth*Moon angle in degrees ^ 



•NOTES: 1. These osculating orbital elements are amsUtent with tiie following epbenuuris: 

Feb 



Epoch 

Perihai ion . Passage 

Perihelion Distance 
in AU 

Eccentricity 

Argument of 
Perihelion in deg. 

Longitude of Ascancl- 
ing Node in deg. ' 

inclination in deg. 



2446480.50 
2446470.95175 

0.5871047 

0.9672760 
111.84809 



58.14536 

7^ 



1986 
1986 



Feb. 



lao (ET,) » 
9.45175^(E,T:) 



23928 




34 



,0 



^ 2, Tlhi angular etemants are teSerted to the aciiptic and equinox of 19^.0. 
3. The style U aon$ravitatloDfJl parameters [B-t] are: 

, » (0.056S ± 0.0213J x 10""^ AU/day^ 

A2 - (o!oi54 iU.OOOl} X 10^8 AU/day2 . 

Reference ' ' ' . 



1 . Marsden, B.G,, Sekanina, and D. K. Yeomans (1973}. Comet^and Nongravitational 
Forces V. Astronomical Journal ^ v. 78, 211, 
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Tiible Epii«fsuir{ji\(witii PeituilM^ms) fw 




Flve<IUy hiterv^ fi^^ 24, 1982, to August 7, 1984. 



^ — ^ 



HK 



D£1TA 



1982 


7 


29 


• 0 


2995179«S ^ 




56. 85-7 


♦ 10 


52.85 




.620 


1982 


7 


29 


• 0 


2995i79,5 


7 


.21? 


♦ 10 


99.95 




1.9^1 


ifaa 


8 


3 


tO 


299S189«5 
299518^.5 


7 


1X591 


♦ 10 


96.99 




3, 506 


1962. 


8 


6 


#0 


7 


2 i819 


♦ 10 


92.7^ 




4.5ft4 


1992 


n 


13 


• 0 


2*45199.5 


7 


4.094 


♦ 10 


38*7^ 


7 


5. 809 


19«2 


6 


18. 


• 0 


299;»199*^ 


7 


5.2Q5 


♦ 10 


39ii98 




6,971 


1962 


8 


23 


• 0 


2994209.5 


7 


6 .293 


♦ 10 


2®. 91 




8.060 


19^2 


8 


28 


• 0 


29%520«».5 


7 


7.2^9 


♦10 


25.12 




^.066 


1982 


• 9 


2 


• Q 


299^219.5 


7 


8.214 


♦ 10 


20.12 




9. 9^2 


1982- 


9 


7 


• 0 


2995219*5 


7 


V»'.02*^ 


^10 


19.96 




10 , 7*^9 


1962 


9 


12 


• 0 


29*5229.5 


7 


9 •73f> 


♦ 10 


9.67 




1^ .508 


19l2 


, 9 


17 




2945229.5 


7 


10.330 


♦ 10 


9.30 




12. 101 


1962 


' 9 


22 


• 0 


2995239.5 


7 


10.7^6 


♦ 9 


58.87 




12. 568 


1962 


9 


27 


• 0 


2995239^.5 


7 


11.126 


♦ 9 


53.9JI 




XZ . 7 


1962 


ID 


2 


• 0 


2995299.5 


7 


11 •321 


♦ 9 


48.09 




15. 0^5 


1962 


ID 


7 


• 0 


2995299,5 


7 


11 .366 


'♦ 9 


f 2.79 




1 3. 142 


1982' 


10 


12 


• 0 


2995259.5 


7 


11 .259^ 


♦ 9 


37,56 




13.037 


1962 




17 


• 0 


2995259.5 


7 


10 r992 


> 9 


S2.57 




12 .77<. 


1962 


10* 


22 


• 0 


2*995269.5 


7 


10.562 


♦ o 


2f .'8 0 




12 . 343 


1962 


10 


27 


• 0 


^99526*>.S . 


7 


9,964 


♦ 9 






11 . 747 


1962 


If 


. 1 


^0 


<2995279.5 


7 


9^199 


♦ 9 


i<i.ia 




10.963 


1962 


11 


6 


0 


2995279.5 


7 


9 , 265 


♦ 9 i5V90 






198^ 


11 


11 


»0 


2995289.5 


7 


7,169 


♦ ? 9^ 


12^05 




B. 953 


1982 


11 


16 


• 0 


2995289.5 


7 




♦ 9 


9.^7 
6.6 D 




f.OTT 


1982 


11 


21 


• 0 


. 2995299.5 


7 


9 ,9 71 


♦ 9 




D . Zb9 


1962 


11 


26 


• 0 


2945299.5 


7 


2,P92 


♦ 9 


9.98 




4 . 688 


1982 


12 


1 


• 0 


2995309.5 


7 


1,171 


♦ 9 


3.79 




,2, 968 


1962 


12 


6 


• 0 


299530*^.5 


.6 


5^*317 


♦ 9 


3.10 




1.118 


1982 


12 


11 


• 0 


2945314^5 


6 


57 .395 


♦ Q 


3.09 


6 


59, 14 7 


1962 


12 


16 


• 0 


249551«.5 


6 


55.26^ 


♦ 9 


3.)72 


6 


57. 073 


1962 


12 


21 


• 0 


249532».5 


6 


53 , 10^ 


♦ 9 


5J0I 


6 


59*912 


1982 


12 


26 


• 8 


2995329.5 


6 


50 .875 


♦ 9 


6^94 


6 


52,689 


1932 


12 


31 


• D 


2945339.5 


6 


9^,5**9 


♦ 9 


9.52 


6 


50.910 


1965 


1 


5 


• 0 


29 95339,5 


6 


96 ,297 


♦ 9 


12.72 


6 


98.110 


1963 


1 


IP 


• 0 


'2995544»5* 


i 


^3 .989 


♦ h 


16.52 


6 


95,803 


1982^ 


1 


15 


• D 


2495349.5 




91.69^ 




20.90 


S 


43.515 


1963 


1 


20 


• 0 


2495359.5 


6 


39.997 


: I 


25.33 


6 


91.265 


1965 


1 


25 


• 0 


29^535*^.5 


6 


37.257 




51.26; 




31^0 76 


1963 


1 


3P 


• 8 


2995369.5 


6 


35 , 19 7 


♦ 9 


37,14^ 


6 


3f,968 


1963 


2 


9 


• b 


24^5369.5 


& 


?3.15fc 


♦ 9 


43.42 


6 


39,957 

35,062 


1963 


7 


9 


.0 


2995379.5 


L 




♦ ^ 


50*06 


6 


1983 


2 


19 


• 0 


249537*^.6 




29,974 


♦ 9 


57.00 


6 


31.297 


1963 


2 


\^ 


• 0 


^9955P9,5 




27»R59 


♦10 


4.1R 


6C29.677 


1985 


Z 


29 


• 0 


2 9 95 3 6** .5 


6 


26 .38** 


♦ 10 


11.56 


6 


28,214 


1983 


5 


1 


• 0 


^9*5394.5 


6 


25.08° 


♦ 10 


19. Of 


6 


26.^14 


1983 


3 


6 




29453^9.5 


6 


£3,959 


♦ 10 


26.69 


6 


25.764 


1983 


3 


11 


• 0 


2995904,5 




23.004 


♦ 10 


39.25 




24, P30 


19W 


3 


16 


• 0 


294590**. 5 


b 


22,228 


♦ 10 


91.83>s 


6 


29.054 


1963 


3 


21 


.0 


2445919,y 




ai.632 


♦ 10 


49.34 


6 


23,458 


1983 


3 


26 


• 0 


244591^.5 


6 


21.215 


♦ 10 


56.72 


6 


23.042 


1963 


3 


31 


.0 


294592^.5 


6 


20.979 


♦ 11 


3.94 


6 


22.8C0 


1983 


9 


5 


f 0 


2995429.5 


6 


2c;«o^ 


^♦11 


10.95 


6 


22.731 


1985 


9 


10 


.0' 


2995934.5 


6* 


.21.003 


• 11 


17.71 


6 


22.830 


19^5 


9 


15 


• Q 


249593*^.5 


6 


21»26f 


♦ 11 


24,20 


6 


23.0^1 


1963 


9 


20 


• 0 


244^944.5 


f 


21^^^:* 


♦ 11 


30.37 


6 


23.5£9 


1983 


9 


2S 


• Q 


2995999,5 




22.29e^ 


♦11 


36.19 


6 


24,0 75 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 

♦ "9 

♦ 9 
♦ 
♦ 
♦ 
♦ 
♦ 



9 

9' 
1 

9 

♦10 

♦ 113 

♦ 10 

♦ 10 

♦ 10 

♦ 10 

♦ 10 

♦ 10 

♦11 

♦ 11 

♦ 11 

♦ 11 

♦ 11 



•^4^ 
26.85* 
22I0I 
I6#9d 
11.78 
6.46 
1.06 
51^.61 
50.16 
44 .76 
39„44 
34.27 
29^28 
24.53 
20.07. 
15.95 
12.21, 
A. 91 
6.07 
3.76 
2.00 
.fi3 
.27 
.34 
1.05 
2.43 
4,46 
7.13 
10.44 
14.34 

18.82 
23, R5 
2*>.38 
35.36 
41,73 
48^45 
55.48 
2.74 
lO.J-8 
17.75 
25,38 
33.04 
4 0.66 
48.20 
55.60 
2.83 
*'.84 
16.61 
23. OR 
29.23 
35.04 



ERJC 



1«.49 
12.43 

12^37 
12..30 
12*? 3 

i;|#i5 

12b07 
11.98 
ni.89i 
11.79 
11.69 
11.58 
11.48 
11.37 
11.25 
11.^14 
2i.p3 
10*91 
1Q.8 
10.6 
10.5^ 
10.47 
10.57 
10.27 
10.17 
10.08 
10.00 
9.92 
. 9, 65 
^.7S 
9.73 
9,68 
9.64 
9.61 
9.58 
4.57 
9.56A 
9,56 

• 9.57 
9,59 
9»61 
9.64 

• 9.67 
9. 71 
9.75 
9,80 
9.85 
9.90 
9,^5 

10.01 
10.06 
10.11 
10.17) 
10.22 
10. 2t 
10. 31 



36 




MJt^ ROOT TMAG SMAG IHETA BETA MOON 



:^^ii.?3. 

*59. 94^^1.5 




. 11. J6 f-9,^ 
f 11 •JS >9.? 



9.8 
?^0^ •9.S 
48^ -9,8 
-24^12 11.^45 ->9.90 
-•2^10 1U42 -9.92 
28«0|^U39 -9.94 
96 
97 

.01 ii^sr*^.^^ 
.42 ii*27 -fiq.oi 

.69 li;25 -1^.0 3 
*f'36.80 11.22 -10.05 
-^37.72^11.19 -111.06 
•^8.45 11.16 -1 
r*8.9% ll^lj^ -10 
-59.33^11.10^-10 
•39.47^(ihrt7 i^lO. 
-39^.38 •lu. 04 ^-^10. 
•»39i»04 11.01 *^10. 
-3S.48 10^98^10. 
r37^8 iO.95 -10.2 
-36.)&6 10.92 ;-^10.23 
10.89 ^10.25 
10.86 4l0.27 
10.83 -10.29 
10.81 -10.3^ 

10.78 -io.3;>^ 

10.75 -10^35 
-23.40 \10.72 -10.,V 
-20.79 10.69 -10.59 
-16.06 10.66 -10.91 
-15^26 10.63 -10.40 
-12.42 10.60 
-9,55 10.57 
-6.67 10.53 
lOi&O 
-1.05 X0.\7 
1.61 10. 4l 
4:13 10.41 
6*52 10.38 
8*74 
10.77 




.0 
.0 
.0 
• 0 
.0 



(I 





-10.45 
-10.47 
-10.49 
-10.5i 
-10.53 
-10.55 
-10,57 
-10.59 
10.^35 -10«62 
10,.32 -10.69 
12.58 10.29 -10.66 
14.16 10.26 -10.68 
M.50 10.23 -10.70, 
16.63 10.20 -10,72 
17.51 10*17 -10.75 
15.15 10.14 -10.77 
18.54 10.10 -10.79 
10.07 
10. 04 
10. if! 
9.91 
9.95 

9*^92 -10. « 
9.89 




-lb. 81 
-10.83 
-10.86 
-10*88 
•10.90 
^2 



-10.92 
-10.9? 



.D 
.0 
.0 
.0 
.0 

♦ 0 

/o 

.0 

;a 
.0 
.9 
.0 
.0 
.0 
.0 
.0 
^0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 



if 4 .7 


19 .5 


1 •7 


bU 


24 ,^ 


23. 1 


2 0 


123 


24 .9 


27 . 0 


2.3 


167 




31 . 1 


2.6 


% . A 

119 


24 .8 


35 .2 


2.9 


«e. A 
50 


24 .8 


39 .5, 


3.2 


26 




43.0 


3«5 


93 


24 *o 


4o.2 


3.6 


lp2 


24 .7 


52.6 


4.1 


. A 4 

143 


24 .7 


57.1 


4.3 


81 


2 4.7 


61 .b 


A A. 

4.5 


17 


24 .7 


66.2 


4. 7 


bO 


24 .6 


70.8 


9«9 


124 


24 .6 




5«0 


165 


.^24 .6 


• 8v .3 


5*1 


I'^l 


^l&4 .6 




5* 1 


45 


Se4 .5 


89.^ 


5^2 


30 1 


^4 .5 


74 .0 


5.2 




24 .5 


99 .7 


5*1 


154 


24 .4 


1 04.7 


5#0 


139 


24 .4 


X U7 .7 


4.9 


76 


<^ V* 


1 1 A fi 

X 1^ . 0 


4.7' 


. A 
1^ 


24^4 


1 19«9 


^4.5 


66 


24 41^3 


1^7«M 


4#3 


129 


24 .3 


1 30 .2 


A A 

4 . Q 


I0I 




1 35«3 


3# 7 


106 


24.3 


1 40«4 
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86 
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23 
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5.7 


52 
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^^/^ 
24.1 
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10.30 
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9.78 
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244ff2«.5 
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24<#5rtf 4.5 
2**^5i»i^^.5 
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" 33.030 
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7.24 

7.27 

7.30 

7.34 

7.38 

7.^3. 

7.47 

7.52 

7.57 

7.62 

7.67 

7.72 

7.76 

7.81 

7.^4 

^;8d 

7.^1 
7.94 
7.96 
7.98 
7.99 
8.00 
8.00 
7.99 
7.98 
7.96 
7.93 
7.90 
7.86 
7.82 
7.77 
7.71 
7.65 
7.5*» 
7.5,0 
7. ¥2 
7.33 



7.22 
^.31 

n.x5 

12.76 
1:4,13 
15.25 
16.10 
16. 6» 
17.00 
17^0f 
1S#95 
16.58 
15.98 
1^17 
14.17 
13.02 
11.70 
10.23 
8.61 
. 6.86 

3.10 
1.09 
^1 .01 
-3.17 
-5.37 
->.59 
-9,84 
*l^.ll 
^14.39 
'16.67 
'48.92 
^21.13 
-23.31 
•25.45 
'27.55 
'2?. 57 
'31.50 



7.96 


^12.55 


.0 


2? 


136.P^ 


4.9 


11# 


7.92 


'-12.58 


.0 


22 .9 


131.4 


5.4 ' 


*56 


7.99 


-re.65 


.0 


22 .9 


126.0 


5.B 


17 


7.45 


fO 


22 .9 


120.7 


6.2 


?7 * 


7. HI 


-12.6'? 


.0 


22.9 


115*3 


6.6 


154 . 


7.78 


-12.7? 


.0. 


22.^ 


110.0 




13l>. 


7.74 


-12.76 


.0 


22.9 


104.8" 


7.1 


80 


7.70 


**12*SQ 


.0 


22.9 


99.7 


7.3 


22 


7»67 


-12.85 


.0 


22.9 


94.6 


7.4 


52 


7.6*3 


-12.87 


<o 


22.9 


89.5 


7.5 


125 


7.59 


-12/91 


• d 


22.9 


84.6 


7.5 


itf^ 


7.56 


-12. ''S 


.0 


f22^.St 


79.6 


7.5 


105 , 


7.52 


-12*^9^ 


.0^ 


32.9 


74. « 


7.4 


47 


7.4 8, 


«'13.02 


.0 


22 .,9 


70.0 


7.2 


22 


7.4 4!, 


-13.06 


• 0 


22.9 


65.3 


7. 0 


90 


7.40 


-13.10 


• 0 


i2.9 


60.7 


6.8 


158 


7.37 


-15.14 


.0 


22.9 


56.1 


6*!J 


152 ' 


7.33 


-13.1fi 


.0 


2^.9 


51.6 




75 ■ 


7.29 


-13.22 


.0 


22.9 


47.2 


5.^ 


17 


7.25 


-13.26 


.0 


' 22.9 


4?. 8 


5.4 


56 - 


7.21 


*13.30 


.0 J 22 .9 


38. 4. 


5*0 


12% 


7. IB 


*13.34 


•0/ 


.22.9 


34.2 


4.5 


l6iQ 
194 


7.14 


-13. ?9 


22.9 


30.0 


r4.i 


7.10 


-13.43 


■31 


22.9 


25.9 


3.6 


€5 


7.06 


-13.^7 


.0 


72.9 


21.9 


3.1 


24 


7.02 


-13.51 


vo 


22.8 


18.1 


2.6 


•2 


6.98 


-13.5^ 


.0 


22 .8 


14.6 


2.1 


158 


6.94 


-13.60 


.0 


22.8 
^.8 


ll,.7 




13* ' 


6.90 


-.U.6^5 


• 0 


9.7 


1.4 


75 


6.86 


-13*69 


.0 


22.8 


9.4 


1.4 


17 


6.82 


-13.74 


.0 


22.7 


10.4 


1.6 




6.78 


-13.78 


.0 


22.7 


13.6 


i 2.0 


126 


6.74 


-13.95 


.0 


22.7 


16.» 


2.5 


162 




-13.88 


.0 


22.6 


. 20.6 


3.1 


105 


6.66 


-13.92 


.0 


22.6 


24.4 


3.6 


47 


6.62 


-13.97 


• 0 


2::. 6' 


^ 2P.4 


4.? 


23 


6.58 


-14.02 


.0 


22.5 


32.^ 


4.8 


°3 , 


6.54 


-14.07 


.0 


22.5 


36.6 


5.3 


158' 
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Tabto B-2, Eph«m^ (witfi Mturikali^ fior CmnH Halley at (Wllay Utervab fstm August 8, 1984, fo May 4. 1987^ 



YR MN DY HR 



l\^.Q} DEC 



(APPN) DEC DiXTA KIDCJT ^ R RDOT TMAG NMAG THETA BETA MOC^ 



1984 


8 


8 


• 0 


1904 


8 


9 


• 0 


1904 


8 


10 


#0 


W84 


B 


11 


• 0 


il984 


P 12 


• 0 


1984 


a 


13 


• 0 


1984 


4 


14 


• D 


1984^ 


8 


.15 


• 0 


1984 


8 


16 


• 0 


1984 


8 


17 


• 0 


1^84 


8 


X8 


• D 


1984 


. 8 


19 


• D 


1984 


8 


20 


• 0 


1984 


8 


ai 


* 0 


1984 


8 


22 


• 0 


1984 


8 


23 


<»o 


1984 


8 


24 


40 


1984 


6 


25 


• 0 


1984 


8 


Zh 


• 0 


1984 


8 


27 


• 0 


1984 


8 


28 


• 0 


1984 


8 


29 


• D 


1984 


8 


30,/ 


• 0 


1^84 


8 


51 


•^a 


1984 


9 


1 


0 0 


1984 


9 


2 


• D 


1984 


9 


3 ' 


• 0 


1984 


9 


4 


• 0 


1984 


9 


5 


• D 


1984 


9 




• 0 


1984 


9 


7 




1984 


9 


* 8 


• c 


1984 


9 


9 


^ «0 


1984 




10 


• D 


1984 


9 


11 


^•0 


1984 


' 9 


12 


• D 


1984 


9 


13 


• 0 


19l4 


9 


14 


• 0 


9 


15 


• c 


1984 


9 


16 




1984 


9* 


17 


• 0 


1984 




le 


• cr 




Q 


19 


• y 


1984 


9 


20 


• 0 


1984 


9 


21 


• c 


1984 




22 




1984 


9 


23 




1964 


9 


24 




U84 


9 


25 . 




1984 






.a 


1^84 




• 0 


19^4, 




28 . 


• 0 


-.l.^«4 




29 


• 0 


.1984 


9 


3C 


• 0 


19P4 


10 


1 


• Q 



244592Q.5 
2445921,5 
2445922.5 
2445923.5 , 
2445924,5: 
244592^.5? 
244592^i.5/ 
2445927,!? 
24^4592H.| 
24 459 29 •A 
2445930,3 
244593i;5 
2445932>5 
2445933.5 
2445934,5 
2445935,5 
^445936,6 
2445937,5 
2444938,5 
2445939,5 
2445940.5 
?445941.5 
J445942.5 
2445943.5 
2445944,5 
e445?45,5 
24<f594f .5 
24459^7,5 
?4 459 48, 5 
2445949.5 
2445«5C.5 
2445*^51.5 
2445952.5 
2445953.5 
?445954.i5 
' 2445955.5 
2445956,5 
24<5«57,5 
24*595e.5 
2445959*5 
244596'0*5 
2445961.5 
2445962.5 
2445963.5' 
24^5964.5 
2^45965.5 
2445966*5 
244596T.5 
244596^^,5 
2445969. 
24i*597C,5 
2445971,5 
2445972,5 
244597^,5 
24*<i5.974,5 



35.317 ♦13 
35.685 #13 
36*050 
36.411 
36.76f ♦IS 
37«221 'IS 
37.469 #13 
37,813 ♦IS 
38,152 ^13 
38.487 ♦n 
3M.816 -IS 
3^,141 ♦IS 
39,461 ♦IS 
3*»,77£ «13 
45, 08^ ♦IJ 
40';38^ 413 
40,687 ♦IS 
40,979 ♦IS 
41,265 ♦IS 
4J.54f ^13 

41. P2r ♦IS 

42. C87 •IS 
42.34^ ♦is' 
42.602. ♦IS 
42.850 ♦IS 
43.0<=»1 ♦IS 
45.325 *\l 
43.551 ♦IS 
43,770 ♦IS 
43,9ft2 ♦IS 
44,186 ♦IS 

6 44,382 ♦IS' 
6 44,570 •I? 
44.750 *13 
44.922 ♦IS 
45.086 ♦IS 
45,241 .IS 
45,387 ♦IS 
45,52!> ♦IS 
45.654 •I'S 
45.^74 ♦ISj 




6 45.?84^^i3 
6 45.985 •IS 
6 46,D7f ♦IS 
6 ^6,157 -l^ 
46»22o ♦IS 
46,290 ^13 
'46,341 •IS 
46.381 •IS 
^6,^11 ^12 
46.43C ^12 
46VI3P ♦li 
46^35 ♦!? 
4fc>,42C ♦!? , 
46,3^4 ^12 



5tJ.94 
50.20 
49.45 
^8«68 
4 7.90 
47.09 
46^27 
45.43 
44.58 
#3.71 
42. R2 
41.92 
41.00 
46.06 
39^11 
38.15 
37.17 
36.17 
35.16 
34.14 
33.10 
32.05 
30#99 
29.91 
28^82 
27.72 
26.61 
25.49 
24.36 
23.21 
22*06* 
20.^0 
19.72 
18.54 
17.35 
16.15 
14.95 
13^73 
12.51 
11.29 
10.05 
8.81 
7,57. 
6#32 
5.06 . 
. 3.80 
2.54 
1.27 
.00 
58.73 
57.46 
56.18 
54.91 
53.63 
52.35 



6^37.^43 ♦IS 49.25 
.6 37,612 ♦IS 48.50 
37..9?7T ♦IS 4 7,73 
38.338 ♦IS 46.95 
38.695 ♦IS 46.14 
39.046 ♦IS 45.3? 
39.3^6 ♦IS 44.49 
39,740 ♦IS 43.63 
40.079 ♦IS 42.76 
40.414 .13 41.87 
40.744 ♦IS 40.97 
41.069 ♦IS 46.05 
41.389 ♦IS 39.12 
41.703 •IS 38.16' 
42.013 ♦IS 37. 2Q 
42,317 ♦IS 36.22 
42,615 ♦IS 35.22. 
42,908 ^13 ^4.22 
43.194 ♦IS 35.19 
43.475 •IS 32. i5 
43,749«^13 S^Vll 
' 6 44,0lt ♦IS 30.05 
6 44.278 ♦IS 28.97 
44.532 ♦I'^S 27.88 
44.780 ♦IS 26.78 
45.021 ♦IS 25.67 
45.205 ♦tS. 24.55 
45.4^81 ♦IS 23.41 
45,701 ♦IS 22,27 
45,912 ♦IS 21.11. 
46^116 ♦IS 19.95 
46»31S ♦IS 18.78 
4^,501 ♦IS 1?.60 
46.681 ♦IS 16.41 
46,854 •IS 15.21 
47,017 ♦IS 14.01 ^ 
4\.l>a ♦IS 12.79 
.6>47\31«» ♦IS. 11.57 
6 47,^457 ♦IS 10«34 
47,686 ♦IS ^>.ll 
47J70fr ♦IS 7.87 
47i816 ♦IS 6.62 
471917 ♦IS 5.37 
48jl009 ♦IS 4.12 
48^,^091 ♦IS 2.86 
48,162 ♦IS 1.60 
48,224 ♦IS .33 
4^.275 #12 59.06 
48.315 >12 57.79 
48,3f6 ^12 56.52 
48,364 ^12 55.24 
6 48,372 ^12 51.97 
6 48,369>412* 52.69 
6 ^B.Sfl- ^12 51.41 
6 4-8.319 ^12 50.14 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



7.31 -31.87 

7.29 «-3^^24 

7.27 -32.61 
7.» -32.98 
7.2:^ -33.34 
7.2^-33.69 
7.20 -34.05 
7#18 -•54V4O 
7.16 -34.74 

7.14 -35.09 
7.12 -35.42 
7.10 rS5.76 
7.07 -36.09 

,7.05 -36.41 
7.03 jp 36. 74 
7,01 -37,05 
^.99 -57.37 
6.97 -37^47 
6.95 -37.97 
6.92 -38.27 
6.90 -38.56 
6.8B -38.84 

6.66 -39^,12 
6.83 -39.39 
6.81 -39.66 
6.79 -39,92 
6.77 -40.17 
6.74 -40.42 
6.72 -40.66 
6.70 -40.89 

6.67 -41.12 
6.65 -41.34 
6.62 -41t$6 
6.60 -41.77 
6.58 -41.517 
6*55 -42.17 
6#S3 -42.36 
6.50 -42.55 
6.^8 -42.73 
6.45 -42.90 
6.43 -43.06 
6.40 -43.22 
6.38 -43.37 
6.35 -43.52 
6,3s -43.65 

6.30 -43.78 

6.28 -43.90 
6.25 -44.01 
6.23 -44.11 
6,20 -49.21 
6.18 -44.29 

6.15 -44.37 
6.12 -4^.43 
6.10 -44,49 
6.07 -44.54 



6.5:^ 

6,53 
6.52 
6.51 
6.50 

. 6.49 
6.49 
$«48 
6.47 
6.46 
6.45 
6.44 
6.44 
6.43 
6.4% 
6.41 
6.40 
6.40* 
6*39 
&.38 
6.37 
6.36 
6.35 
«.35 
6«34 
6.33 
6.32 
6.31 
6.30 
6.30 
6.29 
6.28^ 
6.27 
6.2*6 
6.25 

^^25 
6.24 
6.23 
6.22 
6.21 
6.20 
6.20 
6.19 
6.1.8 
6.17 
6.16 
6.15 
6.15 
6.14 
6.13 
6.12 
>.ll 
6.10 ' 
6.10 • 
6.09 



-14.08 
-14.09 
-14. fO 
-14.11 
-14.12 
-14.13 
-14.14 
•14.15 
-14.16 
-14;i7 

*'i4.ie 

-14,19 

-14;20 

-14,21 

-14.22 

•1§,23 

-1*.24 

-14.25 

-14.26 

-14*/7 

-14.28 

-14.29 

•14.30 

-14,31 

-14,52 

•14.33 

-14. »4 

-14.35 

-14,36 

-14.57 

-14,58 

-14.40 

-14.41 

-14,42 

-i:4.43 

-14.44 

-r4.45 

*14.46 

•14.4 7 

1*14.48 

-14.4^ 

-14.50 

-14,51 

-14.52 

•14.53 

•14.55 

*^14.56 

•14.57 

-14.58 

*14.59 

-14,60 

•14.61 

•14.62 

■14.63. 

^4.65^ 



• 0 
.0 
.0 
.0 

• 0^ 

• 0 
.0 
#0 
iO^ 
.Q 

• 0 
.0 

• 0 

• 0 

J! 

.0 

• 0 

• 0 

• 0 
.0 
.0 
.0 
.0 

.0 
.0 

• 0 
.0 

• 0 

• 0 
.0 

i ^ 

• 0 

.0 
#0 
.0 
.0 

.0 . 

.0 

#0 
.0 

• 0 

•0 
.0 

.0 
.0 
.0 

#0 

.0 

• 0 

;o 
.0 



22.5 

22 «5 

22 ,5 

22.5 

22,5 

22,5 

22.4 

22.4 

22.4 

22,4 

22.4 

22.4 

22.4 

22 94 

22^4 

22.4 

22.4 

22«3 

22 .3 

22.3 

22.3 

22.3 

22.3 

22.3 

22.3 

22.3 

22.3 

22.2 

22.2 

22.2 

22.2 

22.2 

22.2 

22 .2 

22.2 

22.2 

22.1 

22.1 

22.1 

22.1 

22^1 

22.1 

22.1 

22.1 

22.1 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

22.0 

21 .9 



37.5 

38.3 

39*2 

40.0 

40^.0, 

41.1 

42.5 

43#4 

44.2 

45.1 

46.0 

46.8 

47.7 

48 « 5 

49»4 

50.3 

51.1 

52*0 

52.9 

53 .0 

^4.7 

55.5 

56.4 

57.3^ 

58*2 

59.1 

60.0 

60i»9 

61.8 

.62 .7 

63.6 

64*5 

65.4 

66.3 

67#2 

68.1 

69.1 

70.0 

70#9 

71.8 

72.8 

75#t 

74 96 

75.6 

76.5 

77.5 

78.4 

79.4 

80.5 

81*3 

82.2 

83.2 

84.2 

85.1 

86.1 



5.4 

5.5 
5^6 
5#7 

:5*8 

'•%#0 
6«1 
6«^ 

6«a 
6.4 

6#S 
6«6 

6#8 
6»9 
7*0 
7*1 
7i.2 
7*2 
7.3 
•7*4 
1*5 
7*6 
7.7 
7,8 
7.9 
7.9 

a. A 

B.l 
8.2 
8.3 
8.3 
B*4 
9.5 
8.5 
8*6 
8.7 
8V7 
. 8.8 
< 8.8 

9*0 
9.(X 
.9.1 
9.1 
9*1 
9.2 
9.2 
9*3 
9*3 
9.3 
9.4 
^.4 
9.4 
9.4 



166^ 



165^^ 



156 
14S 
154^ 
123 
111 
100 

88 
,f7ll 

65 

53 

«^ 

30 

It. 

12 

11 

2*" 

42 

57 

71 

86 
100 
11% 
128 
141 
153 
163 
166 
160 
ISO 
159 
127 
116 
10# 
.95 

81 

70 

58 

47 

55 

24 

15 

14 

25 ' 

3b 

49 

65 

93 
108 
122 
136 
149 
160 



ERIC 
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ItA. ftt^.B) DEC 



(APm) DEC *D£LTA:OeM»T 



R . RDQT TMAG NMAG THCTA BETA jwbON 



190^ 10 
10 

1904 10 

I?i4 10 
Jff4,ir 

"iWii^ 10 10 
If #4 la 12,, 

m4^ 10 13^ 
>S»^10 14 
1?#4 10 1% 

t^H, 10 1? 

1964 10 18 
1W4^ 10 J9 
If 04 ltJ*?0 



10 

Ifi* 10 
1584 ^0 *23 
1984 lp\24 
1984 10 ^1 
li<l4 10 26 
1984 10 2? 
1984- Xfl ^8 
1984 .10 29 
1984 10 30 
1984 W 31 
1984 11 
1984 11 
1984 IJ 
vl9ff4 
jl9^4 11 
1984 11 

19831 111 
1984 ll 
1984 11 10 
1^84 ^1 
1984 li 12 
19*:% U'l3 
1984 11 14 
Il984 11 15 
2984 11 .l^'^ 
i?84 II IT: 
k984 I8v 

i9>4-aiM* 

1984 n 20 

198il ll 21 

1964 11 22 

,l,9fll4 XI 2 3 

i9flf4 n 24 




.0 2445975. S. 
.0 244A9I/.5 
24451177.5 

• 0 244597*>^5 
*0 244597'?,5 

* .0 24^59H0.S 

• C; 54^5S^»lt5 
#0^ a445982;5 
•0 2445983.5 

• 0 ?445,984.5 
•C 244S9e£,p 

• 0 24459R£.5" 
.0 244598?.5 
.0 24^59f?8^5'" 
•0 2445969.5 

1.0 - 244599C.5 
«.0 2445991.5 

• 0 2445«92.5 
•p 2445993.5 

it m6 2445994.5 
?2 .0 24459«5»5 
>0 2445996.5 
0 2445997.5 
lO '244599^djb 
2445999fP'* 
2446Q0G.5 
•0 24^^001*5 

• 0* 244&P02.5 
.0 2446003.5 

• 0 ^446004^5 > 

• 0 24^d005'.5 
^•0 2446006*5 

• 0 24460O.5 
•0 ^44600^.5 

/•OV 24 46,00'C5 
.j*0 24460 1C#5 
.0 ^446011.5 
.0 2446012.5 
.0 • 2446013.5 

• 0 24 460^1^5 
'.t)f ^ 2446015.5 

. *0 ■2446016»5. 
'.0 ./2446C17%5 
.0 244601M.5 
; » 0" a24 4601 9.5 
;. 9 2^460.20.5 

• 0 '2446421.5 
.0. ^^446022.5 
<?C '.2«461St^^.5 
♦0 244602^p5 

• ay^^?t«6:c2r.& 

.0 ^446026.5' 
'iiO 2446027.5 ' 
/•..O 2446028.5 
.0 . 24'460a9.5 

• ^ .24 44030.5 



ft 46;3«S6 4,12 51. Oa 
6 46.3C7 #12 49.dl 
6 46.2«f 412 48.54 
6 .46»i?2 412 fT.ST 
6 46.0s»7 ♦12^6.00 
fc 45.9^« #12 44.74 
t 45.H7^ ^12 4'3.4f^ 
"6 45.75^ M2 42.22 
6;45.61'*» ♦I? 40.98 
45*.4t0 Vlg 39/73 
P' 45.309. tl2 -38w49i.'' 
6 4^5.133 57.26 
6 44.«94^ #12 36.03 
' 6 4A.742 ^1^ 34.fi2 
6 M#527 ♦12*33.61 
6 44.297 ♦la 32.40 
6^4.053 #12 31.21 
6 43.795 412 30.03- 
6 43,^^3 ♦12 ?8.95 
6 43.236 ♦12*2Tf69 
, 6 42^934 412 46.54 
6 42^618 ♦IS 25.40 
6 42.287 412 ^24. 27/ 
6 41.941*tlJ? 23.15 
6 41.57«^*12 22.05 
^ 41.203 412 20.96 
' 6 4D.S11. «12 19.S9 . 
6 40.404 ♦I'g 18.8-3 • 
6 39.982' ^12 17.79 
6 39.544 •12 16i77 
6 39.090 4%^ 15.76^; 
.6 3^.621 ^12 14i7?' 
6 38.13« ♦la 13.^79 
6 37.636 #12 12.94 
6 y.120 ^12 11.41 
. 6 3f .588* 412 10*99 
6 36>04D n.2 10.09 
6 3f.477 412 9.22 
6 S4.897 ^12 8.36 
6 34*302 ^12 ^ 7.53 
fc 33. fe**! ^12 i.7e, 
6 33-064 M2 5.93 
6 32.421 ^12 5.46 
6 31.762 #12 4.42 
ft Sl.CfiP '♦12 3.69^ 
. f>*J5C.59it ^12 3.00 
. 6 V2^.692 ^12 2^$2 
^ 2S. 970^12 . 1.68 
^ Jf*^*^233 /I? 1.05 
6,^7.4e;i' ♦I? .46 
^ 2*^.743 411 59.88 
b 25.930 ♦14*59.34 
6. 25.132 ♦I'l .58»82< 
to 24.31" #11 (58.33 
23»492 Ui^*57.ft7 



6 .4P*.292 ^♦12 48.86 
, 6 48.243^ #12 47.59 
6 48^182 ^12 46. S3 
48;i0« ^12 '45.06 
6 4^.023 ^12 43.80 
6 47f526 ♦la 42*54 
6 47^815 4i2 41.29 
6 47*;^92 412 40.04 
\i» 47.557 ^12 3"8.79 
^^47.408 ^12 37.56 
-6_44^46L_t^_ 36. 32 
6 4*.C71 ♦12^55.10 
6 46.8&3 ♦12. 33.^8 
6 46.6>a ^12 32.67 
6 46.^466 ♦la 31.47 
6 ^•236 *n 30.28 
6 f5.993 ^12 29.10 
6^ ^.735 ♦la 27.93 
6 45.463 •♦12 26^.7? 
6 45.177 ^12 25*62 
6 44. 87^. ♦la 24.48 
^; 6 94.559 ^12 23#3S 
6 44.228 ^12 22.24 
6 43.883 ♦12 2r.l4 
6 43.522 ^12 20.05 
6'43.146 ^12 18^98 
6 42.754' ♦;12 17.93 
6 42.348 ^12 16.89 
> 41.926 ^^12 15.87 
6 41^4»d ♦I? 14.86 
,^ 4i;035 ^12 13.88 
6 40.^66 ♦la 12.91 
6 4D;^8a ♦12 11.96 
6 39.^582 ^12 11.03 
6 39.966 ^12 10.12 
6 38.634 ¥12 9.23 
6 37.987 ♦12 
6 37.424 ^12 
6 36.84^ ^12 
6 36.250 ^^2 
6 *35.639 412 
6 35.013 ♦12 
34.370 4 12 
33.712 ^12 

♦ 12 

♦ 12 

♦ 1? 

♦ 12 



2i?^65e 



^11 57.4^ 



^3.038 
_ i2.349 
6 3^^643 
30.^52 
30. 105- ♦!! 
29.433 ♦ll 
28^666 ♦!! 
27.883 ♦!]. 58.09 
27.085 ♦ll 57.61 
^6.273 4si% 57.16 
25.446 ♦ll 56.74 
24.6Cfiia:lI 56*35 



^■1 

6 
6 
6 
6 
6 
, 6 
6 



8.36 
7.51 
6.68 
5.88 
5.09 
4.33 
3.60 
'2.88/ 

1^.53 
*89 
• 28 
59.69 
5<>.13 
58*60 



S.97 
5.96 



5.93 
5.43 



%[itiB <^14.66 
6i.07 •14.67 
6.0.6 •'14^68 
6.05 -^14.69 
6.04 -14.70 
6.04-14.71 
6.03. -14*72 
6.02 «rl^»74 
6;6>\ -.14.t5 
^.Oil *1^«76 
5.99 -14.77 
5.994»-i471^r 
5.98 -14.79 
14.80 
14.82 
^m95 -14.83* 
5.i*4 •^44.84 
14.85 
14.86 
«i #92 -14.87 
5.91 <^14.89 
S.90 -14,90 
«^89; -14.91 
SiV88 -14.92 
*.87 ^14. 93 
.86 -'14.95 
8^ <«14.t6 
.81^-14.97 
5.84 -14.98 
5.83 -14.99 
5.82 -15.01 
5.81 ,-15.D2 
9^80 *15^0i 
t»^80 «15'.04 
'!^.79 fl5.05 
Sy#78^ '-^ja.07 
5.77. .-15.08 
5.76 -15.09 
15.10 
15.12 
15.13 
15.14 
15.15 
5^71 -15.17 
5.7b -15.18- 
5.69 -15.19 
5468 ^^15.20 
5^.67 -15.22 
5*66 -15.23 
5.66 -15.24 
^.65 -15.2^ 
5.64 -15.27 
5.63 -15.28 
5.62 -15.29 
5.61 -15^31 
5.60 -15.32 



• 5.75 

5#74 
5.73 
15.^3 
5.i^2 



.0 

• 0 

• 9 

• 0 

• 0 
.0 
.0 
.0 

•d 
•0 
.0 

• 0 
•0 
^0 
•0 
•0 
.0 

• c 
•0 

#8 
•0 
.0 
.0 

• 8 
.0 
#0 
«0 
•0 
•0 
.0 
.0 
.0 

• 0 
.0 
.0 
.0 
.0 
mO 

.0 
.0 
.0 
.0 
.0 

• tk 

.0 
.0 
.0 
.•0 
.0 
.0 
.0 
#0 

• 0 
.0 
.0 

• 0 



21 »9 
21.9 
21.9 
^1.9 
21.9 
21.^ 
21.9 
' .2>1.8 
21.8 
21 #8 
21.8 
21 .8 
21.8 
21«p 
21.8 
2i.7 
21.7 
21.7 
21*7 
21*^7 
21 »7 
21#7 
21.6 
21 .6 

ai#6 

21.6 
?1.6 
21.6 

ai.6 
21.6 
21.5 

21*5 
21.5 
21.5 
21 .5 
21.5 
21.5 
21.5 
' 21.4 
21.4 
21.4 
21.4 
21.4 
21.4 
21. 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
21.3 
2V^3 
21.2 
21.2 



S7#l 
88«0 
89.0 
90*0 
91.0 
92.0 
93.0 
94.0 
95 #0 
96^0 
97,0 
.98.0 
99.0 
100*1 
101.1 
102«1 

105 a 

104.2 

f05*2 
106.3 
107 #3 

ioii#4 

109.4 

110 

111 #5 

112*6 

113.7 

114«d 

115.8 

116.9 

118.0 

119.1 

120*2 

121.3 

122 »4 

123*5 

124.6 . 

125.7 

126«i8 

127«9 

129.0 

130*1 

131.3 

132*4 

133.5 

134.6 

135*8 

136. 9 

138.1 

139*2 

140*3 

141*5 

142.6 

143.8 

144.9 

146.0 



9.5 
9.5 
9*5 
9.5 
9*5 
9.5 

9.5 
?*5 
9.5 
9*5 
11.5 
9*5 
9.5 
9.4 
9*4 
9*4 
9*4 
9*3 
9*3 
9.3 
9.2 
9.2 
9*1 
9.1 
9*« 
8.9 
8*9 
8*8 
8.7 
8*7 
8«6 
8.5 

8.3 
8.2 
8.1 
8.0 
7.9. 
7.8 
7.7 
7.6 
7*5 
7.4 
7.2 
7*1 
7*0 
6,8 
6.7 
6.6 
6.4 
6V3 
^•J 
6.0 
5.8 
5.1 



166 

162 
152 
192 
ISO 

1,19 

iP7> 

96 

T3 
61 
50 
38 

'27 
17 
14 
20 

'31 
44 

73 
87 
102 
117 
151 
144 
156 
164 
163 
1S4 
195 
*6l 
120 
108 
97 
85 
74 
62 

39 

2? 
18 
14 

20^ 
^1 
44 
57 
71 
85 

100 

114 

428. 

142 

15^ 

164 

163 
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ft 
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^^^b y • 5 




IX 


29 
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• u 






1/ 
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12 


2 


* * • y 


O ^ ^ ^Tf* ^ £. 


19M 


12 


3 


• u 


^^*lt> U 1 • 3 


1914 


12 


4 


ft 




If $4 


12 


5 


• w 


9A&ILftXQ 


19^4 12 


6 


ft 




I9fi4 


_I2- 


7„ 


0 


9*&iC ft At 

, « |» Jl » U 7>.f .3 


31984 


12 


8- 




A £ fi A ? ^ 


i984 


12 


,9 


ft 


<;AA^ri4«.K 


19^4 


12 


h 


ft 




1904 


12 


11 


^ n 




I9i4 


12 


12 


ft 
• u 




I9F4 


tz 


15 




* TtsJ W ^ f • 9 


1984 


12 


14 


• w 




19«4 


12 


15 


f 

• u 




4984 


12 


14 


f. 




19^4 


♦12 


17 


• 0 


244^051.5 


1984 


12 


18 






1984 


12 


19 


• ^ 


A.4£. ii« ^ ft 


1984 


12 


2D 


• u > 




1984 


12 


21 


A 

i • w 




1984 


12 


22 


• U 


f>A A£. ^ ^ 


1984A12 
19^4^12 


23 


ft 




24 






19B4 


12 


25 


• V 


2446 05«. '5 

r>'LA£.n^^ it 
^•m&U • S 


1984 


12 


26 


Pi 
m V 


1984 


12 


27 


• 0 


244&061 • 5 


1^84 


12 


2P 


f» 




1984 


12 


29 


• U 




1964 


12 


50 


n 
• U 




19P4 


12 


^1 


- ft 

0 V 




1985 




1 


» U 




1985 




2 


ft 
» U 


5 A A t ft f, 7 
>9 A A <^ ft 


1985 




3' 


ft 
• w 


198S 




4 


ft 


9AA£.ii£.Q & 


1965 




5 


• c 




i9d5 






ft 

• u 


^ £. n K 


19R5 


7 


• I 


OAA£.ft7'> B 

it f ■Id' U f • «> 


1965 




P 


ft 
• u 




19B5 




9 






19«5 




10 


• 0 




I98S 




11 


ft 

• 0 




t9»5 




12 


• U 


O A £lC ft If 7 


1985 




13 


^ 0 

• V 




i9<^5 




14 


• C 


244e07O*5 


1985 




15 


• 0 


244f»Qt0.5 


1985 




16 


• d 


24^6Qei.5 


a«<»5 




17 


• 0 


24460^2-5 


1985 




18 




24460^3*5 


1985- 




19 




244f 084*5 


1985 




20 


• 0 


244ftD?*^*5 


1^85 




21 




• 24460*^6.5 



ILA. (1960,9) 



ROOT TMAG MMAG THETA 8ETA MOOftfi^ 



21.7^4 
2Ct^25 
20.05^ 
14p14? 
1A.251 
17.3Q^^ 
16.371 
.15p423 
6 "^4»46r 
6 ^3«490 
^.J12*50$ 

10.SD5 
9»49D 
^.464 
7.428 
6.384 
•5.350 
^.2U«* 
3a9« 
2*122 
1.0^«? 
59.94*' 
^?».852 
57.751 
5f .&<f4 
55»533 
54.41«? 
53.301 
5 *>2.1«^0 
5tp05^ 
^ 4*?. 934 

5 47.68? 
46.55R 
45.431^ 
44.310 
43.l4^f 
4^.06^ 

f «D*°5r 

5 :57.624 
2f.53* 
5 35.4:° 
5 ^34.34 C 
5 33.2^P 
5 i2.lP2 
':i 31.114 
30K.C54 
29,00? 
27.95*5 
26.«25 
2'>.902 
24,f 8f 
23.^ 



♦11 57,03 
♦11 56.66 
♦11 56.51 
♦11 55.99 
♦11 55*10 
♦11 §5.45 

♦ 11 55.22 
,♦11 55.02 

♦11 54.96 
♦11 54.72 

♦II 54t54 

♦ 11 54.50 
♦11 54.48 
♦11 54.50 
♦11 54.55 

♦ 11 54.65, 

♦ II §4.75 
♦11 54.89 
♦II 55*07 
♦11 55.28 

♦ 11 55.52 

♦ 11 55.80. 
♦II 56.10 
♦11 56.44 
♦11 56.82 
♦11 57.22 

♦ II 57.66 
'♦11 58.15 

♦11 58.64 
♦11 59.17 

♦ 11 59.74 
♦12 .34 



23.74** 
22.87« 
21.996 
21.0^9 
26.188 
1*^.265 
l«.32« 
17.381 
6 16.420 
6 15.448 
14^#65 
15.476 
12*465 
11^450 
10.425 
9.590 
8-.345 
7.292 
6.231 
5.1>2 
4*0P5 
5.002 
1.912 
.816 
59.715 
5*^^.608 
57; 498 
S6.5&% 
55*266 
54.146 
53*024 
51.900 
5*50.775 
5 49.650 
48*524 
47*400 
46*276 
5 45*155 
5 44*036 
42*91^ 
41.^06 
40*697 
39.5«2 

37. 39^^ 
36.30^ 
35.227 
34*151 
33*0^^3 
32*023 
30.971 
5 2«?*928 
5 28*895 
S 27*871 
5 i6*858 
5 25#855 



6 
6 

6 
6 
6 
6 
6 



--6 
6 
6 
6 
6 
6 
6 
6 
6 
6' 
6 
6 
6 
6 
5 
5 
5 
S 
5 
5 
5 
5 



5 

5 
5 



5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 



♦ U 
♦11 



♦ li^5.98 
♦II 55.65 
♦11 55.35 
♦11 55.08 
♦II 54.83 
♦11 54*42 

54.4 4 
54*29 
♦11 54*17 
♦.11 54*08 
A4i._^4^^ 

^♦11 54*00 
♦11 54*00 
54*04 
54.11 
54*21 
54.35 
54*51 

♦ IV ,54*71 

♦ U 54.94 
♦11 55.21 
♦11 55.50 

♦ 11 s'^.ed, 

;♦!! /i6.19 

♦ 11>56.59 
♦11 57.01 

57*47 
57*97 
58*50 
59. 06 
59;^5 
.28 



♦ 11 

♦ 11 
♦11 
♦11' 

♦ U 



♦11 

♦ 11 

♦ 11 

♦ II 

♦ 11 

♦ 12 

♦ 12 

♦ 12 

♦ 12 

♦ 12 
♦12 

♦ 12 

♦ 12 

♦ 12 

♦ 12 
♦12 
♦12 

♦ 12 

♦ li 

♦ 12' 

♦ 12 
♦12 



.94 • 
1*63 
2*55 
3.11 
3*89 
4.71 
5.57 
6.45« 
7*37 
R.31 
9*29 
1D*30 
11.35 
12.42 
13*52 
14.66 
♦12 15;H2 
♦12 17.01 
♦12 IS. 24 
♦12 19*49 
♦12 20.78 
♦12 22*10 
♦12 23.44 
♦ 12 24.8*2 



• 45 
*42 



*74 -30*7ft. 
*72 -30*24 
*70 -29*69 
*69 -29*12 
*67 -28*56 
*65 -27*98 
*64 -27*40 
•62 -26*81 
*61 -26^21 
*59 -25*61 

• 51^ '^2St4« 
*56 -24*38 
•55 -25*76 
*54 -23*15 
*52 -22.50 
*51 -21*86 
*50 -21*^2 
*49 -20^57 
•47 -19*91 
*46 -19*26 
*45 -18*60 
*44 -17*95 

17*26 
16*59 
*41 -15.92 
*40 -15*25 
.39 -14*57 
*39 -13.89 
•38 -13*22 
*37 -12*54 
*3& -11*87 
*36 -11*20 
*35 -10*53 
*34 -9.86 
•31-9*20 
•33 -8.54 

• 33^7*88 
-7*25 
-6*59 
-5*94 
-5a30 
-4^67 
-4*05 
-^3*42 
-2*81 
-2«20 
-1*60 
"^1*00 

-.41 
' *17 
• 74 
1*30 
1*86 
2*40 
2*94 
3.47 



*32 
*32 
*32 
*31 
*31 
*31 
.31 
*30 

• 30 

• 30 

• 30 
.30 

• 30 

• 30 

• 30 

• 30 
*30 

• 31 

• 31 



5.59 -I5^S3 •d 
5^59 >15^34 .0 
5*58 -15*56 *0 
5*57 -15*57 .Q 
5.56 -15.38 *0 
5.55 *15.4a •0 
5«54 -15^41 *0 
5*53 «1S*42 .0 
5*52 -15#44 .0 
5.51 -15*45 .a 
^♦SXL^^tl5jLi6_JL7.? 
5.50 -15*48 17.0 
15*49 17.0 
15.50 17*0 
15*52 16*9 
15*55 16*9 
5.45 -15*54 16*9 
5*44 -15*56 16*9 
5^43, -15*57 16#9 
15#59 16*9 
15*60 16*9 
15*61 16*8 

15*63 16*8 

5^*59 -15*64 16*8 
5.38 -15*65 16.8 
5.37 •*|5*67 U«8 
5;36 -15*68 16*8 
15#70 
15*71 
5*33 -15*72 
5*32 -15.74 
5*>2 -15*75 
5*51 -15*77 
5*50 -15.78 
5*29 -15*80 
5*28 -15*31 
5*27 -15*82 
5*26 -15*84 
5.25 •IS. 85 
5*24 -15.87 
5*23 -15*88 
5.22 -15*90 
5.22 -15.91 
5.21 -l?.9^ 
5.20 -15*94 
5.19 -15.96 
5^18 -15 1^97 
5^17 -15.98 
5.16 -16^00 
5^15 -I6^01 
5.14 -l&^05 
5^13 -16^04 
5^12 -1&^06 
5*11 -16.07 
5.10 -16^09 
5.09 -16.11 



5^49 
5^48 
'^•47 
5#46 



5^4a 
5.42 
5^41 
5^40 



5.55 
5.254 



21 
21 
21 
21 
21 
21 
21 
21 
21 
21 



.21*1-198.3 



147.2 
146.5 
149*5 

150*6 
151.7 

i5a«d 

153*9 
155.1 
156. i 
157.2 



15^.3 
160*4 
161*4 
1^.4 
163*3 
164.2 
165.0 
165.8 
166.5 
167.1 
16V7 

i&a.i 

1^8.3 
I6d»$ 
168.5 
168*3 
168*1 
167*7 
167*1 
166.5 
165*8 
165.0 
164*2 
163*3 
162*3 
161.3 
160*3 
159*2 
158*1 
157.0 
155.9 
154. <5 
153.6 
8 152.5 
8 151.3 
8 150.1 
a 149*0 
R 147*8 
146.6 
8 145*4 
8 144*2 
8 l43*0/i 
8 141*8 
8 140*6 
a 139.4 



5.5 
5.3 

5. a 

5.0 
4*8 
♦•7 
4*5 
4*5 
4*t 
4*0 
3a0 
3*6 
3*5 
3*3 
3.1 
3.0 
2»0 
2.7 

a^^ 

^.4 
2.3 

1. z 
2*1 

2.1 
2*1 
2.1 

2. a 
2.3 
2.4 
2.5 

2.6 

^♦7 

3.1 
3*2 
3*4 

6 

a 

0 

r2 

4 

4*6 
4.8 
5.0 
5*2 
5*4 
5.4 

6.0 

6. a 

6»4 
6.6 
6.8 
7*0 

7*2 



154 
l%2 
131 
119 
10? 

. 84 ^ 

7a 

6C 
49 
37 
26 
1? 
4 15 . 
22 
34 
9? 
60 
79 
88 

loa 

116 
.130 
143/ 
156 
164 
1613 
153 
HI |, 
12^/ 
11? 
109 

93 

81 

69 
.5? 
•4* 

34 

23 

15 

19^ 

24 

3? 

50 . 

64 

78 

92 
106 
420 
^33 
14? 
159 
166 
162 
151 
1^9 



Tabfe B*2 (cootd) 



VR MN DY 



IS3. 



ftA. 11^.0) D£C. 



R.A. (APPN|lll£C DELTA 



ROOT IMAG NMAG TKETA BETA MOON 



IfSS 

I9a5 

1985 

1905 
19115 
|9g5 
19t5 

1905 

1 9115 

1965 

I9d5 

1985 

1985 

19^5/ 

1985 

%W. 

1985 

1985 

1985 

J985 

1985 . 

1985 

1^85 

1985 

1985 

1985 

1985 

198^ 

1985 

1^85 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

t985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

1985 

19g5 

1985 



2a 

23 
29 
25 
26 
27 
28 
29 
30 
31 

} 
2 
3 
4 
5 
8 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

la 

19 
28 
21 
22 
23 
24 
25 
26 
27 
2^ 
I 
2 
3 
4 
5 
6 
7 

9 

u 

12 
13 
14 

15 
16 
17 
18 



• 0 

• 8 

• 0 

• 0 

• 0 
»0 
#8 

• 0 

• 0 

.8 ^ 

• 0 
«& 

• 0 

• 8 

• 0 

• 0 

• 0 

• 0 

• 0 

• D 

• 0 
tO 

• 0 

• & 

• 0 

• 0 

• 0 

• D 

• D 

• 0 
#0 

• 8 

• D 

• 0 

• D 

• D 

^0 

• c 

• c 

• c 

• 0 

• D 
#0 
i 0 

• C 

• 0 

• D 

• 0 

• D 

• 0 • 
%0 

• C 
«0 



24460&7.5 
244&088«5 
24460^0.5 
2446090.5 
2«46C91.5 
2446092.5 
2446093.5 
2446094.5 
2446095.5 
244$0?6.5 
2446097.5 
2946098.5 
2446099.5 
2446100*5 
2946101.5 
2446102.5 
2446105.5 
244^104.5 
2446105.5 
2446106.5 
244fi|07.5 
2446108.5 
2446109*5 
2446110.5 
2446111.5 
2446112.5 
2446113.5 
24 46114.5 
244611^.5 
2446118^5 
2446117.5 
2446118.5 
244#>119.5 
244612Q.5 
2446121.5 
2446122.5 
2446123.5 
2446124*5 
2446125*5 
?^4f laf r5 
24461^7^5 
24^&12P«!? 
?4^1£«.5 
24^613d.5/ 
2446131.5 
24^6132.5 
244&133.5 
24461J4.5 
24NM 35.5 
2446136.5 
2446137.5 
244&13ft.5 
244613*^.5 
2^46140.5 
2446141*5 
244614245 



^2.£i93 
21.913 
20.945 
19. "^89 
1^.045 

ie.il5 

17.19P 
16.294 
15.485 
14.529 
13.66^ 
12.822 
11.990 
11^174 
10.372 
9.586 
?.e:16 
<^.061 
7.323 
6.600 
5'. ^9* 
' 5«^^04 
»^?'3;0 
5./»73 
. 3.233 
2.609 
2.002 
1.412 
.83^« 
.283 
59.744 
59.222 
56.717 
56.229 
57.75^ 
57#3C4 
56.667 
^6.44 6 
56.045 
55i656 
55.2t<5 
54.Q31 
54,b<^^ 
^4.272 
53.V6 7 
53.671* 
53.404 
53.147 
•52.90£ 

f2.6ec 
5£.4l£ 
52.2t5 
52.096 
51.«»3? 
^1#783 
51.64*' 



♦ 12 

♦12 

♦ 12 
♦12 

♦ 12 

♦12 
♦12 
♦12 

♦12 

♦ 12 

♦ 12 

♦ 12 

♦12 

♦ 12 

♦ 1^ 
♦12 

♦ 12 

♦ 12 
♦12 

♦ 12 

♦ 12 

♦ 13 

■VIS 
4i3 
*J'3 

♦ 13 

♦li 

♦ 13 

♦ 13 

♦ 13 

♦ 13 
f 13 

♦ 13 
♦13 

♦ 13 

♦ 12 
♦13 
♦15 

♦ 13 
♦13 
♦17 
♦13 

♦ 13 

♦ 13 

♦ 13 

♦ 13 

♦ 13 

♦ 14 
♦14 
♦14 

♦ 14 
♦14 

♦ 14 

♦ 14 



24.34 

25.73 
27»14 
28.59 
38f06 
31.56 
33.09 
34.65 
36«24 
37.B6 
39#50 
41.17 
42.87 
44.59 
46*34 
48.11 
49.91 
51.74 
53.59 
55*47 
57.36 
59.29 
1.24 
3.21 
5«20 
7.52 
9.26 
11*32 
15.41 
15.51 
17.64 
19.79 
21.45 
24.14 
26.34 
28.57 
3 0.^ 
33.07 
35.35 
37it«4 
39.9Si 
42.2<t 
44.62 
46.98 
49.35 
51.73 
54.13 
56.54 
58.96 
1.^0 
1.84. 
6.30 
8.77 
11.26 
ii.75 
16.25 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

^ 

5 
5 
5 
5 
5 
5 



24.863 
23.883 
22#915 
21 9 959 
21.015 
aO»885 
19*168 
18.264 
17.375 
16.499 
i5#63b 
14.792 
13.96D 
13*144 
12*34^ 
11.557 
10.7*7 
10.032 
9.293 

a. 571 

7*864 
f.l74 
5'; 6#5C\ 
5 5.844 
5.J203 
4.560 
3*973 
3*363 
2*811 
2.255 
1.716 
1*194 
.689 
• 201 
59.720 
59.275' 
58.838 
5a^l& 
5ffTW4 
57.628 
57.257 
56.903 
56.566 
56.245 
55.940 
55.651 
55.377 
55.120 
54.^^74 
54.653 
54.443 
54.249 
54.070 
54.906 
53.758 
53.624 



♦12 

♦ 12 
♦12 
♦12 

♦ 12 

♦ 12 

♦ 15 

♦ 12 

♦ 12 

♦ 12 

♦ 12 
f 12 

♦ 12 
♦12 

♦ 12 

♦ 12 

♦ 12 
♦12 

♦ 12 

♦ £2 

♦ 13 
♦13 
♦13 

♦ 13 

♦ 13 
♦13 

♦ 13 

♦ 13 

♦ 13 

♦ 13 

♦ 13 

♦ 13 

♦ 13 
♦13 

♦ ly 

♦ 13 

♦ 13 
♦13 

♦ 13 
♦13 

♦ 13 
♦13 

♦ 13 
♦13 

♦ 13 

♦ 13 

♦ 15 

♦ 13 

♦ 14 

♦1^ 
♦14 
♦14 
♦^14 
♦14^ 

♦ 14 
♦14 



26.22 
27.66 
29.12 
30.62 
32.14 
33.69 
35.26 
36.87 
38.50 
#9.16 
41.84 
43^56 
45.29 
47.06 
48.85 
50.66 
52.50 
54.36 
S6.$5 
58.16 
.09 
2.05 
4.03 
6.03 
8»06 
10.11 
12^18 
14.27 
16.38 
18.52 
20.67 
22.84 
25.04 
27.25 
29.47 
31.72 
33.98 
36.26 
38.56 
48.87 
43.20 
45.55 
47.90 
50.28* 
52.66 
55.06 
57.47 
59.09 
2.33 
4.77 
7.23 
9.70 
12*18 
14.67 
17.17 
19.68 



4*31 
4*31 
4*31 
4*32 
4«32 
4.32 
4.33 
4*33 
4.34 
4.34 
4*35 
4*35 
i.36 
4.$6 
4*37 
4*37 
4»3f 
4*39 
4*39 
4.#9 
4.41 
4*41 
4.42 
4*43 
4*43 
4.44 
4.45 
4.46 
4.46 
4*47 
4.48 
4*49 
4.50 
4*50 
4.51 
4*52 
4.53 
4.54 
4.55 
9*55' 
4.56 
4*57 
4.58 
4. '59 
4.60 
4*60 
4.61 
4.62 
4.63 
4*64 
4.65 
4i»65 
4*66 
4.67 
4.68 
4.69 



3.^8 
4.48. 
4.98 
5.46 

6.95 
6#58 
6.83 
7.26 
7.68 
8.09 
J8.99 
•8.87 
9.24 
9.60 
9.95 
10.28 
10.61 
10.92 
11.22 
11.51 
11.78 
12*84 
12*29 
12«53 
12.76 
1*2.97 
13.17 
13.35 
13#53 
13.68 
13.83 
13^96 
14.08 
14.19 
14.29 
14.37 
14.44 
14.50 
14.54 
19i58 
14.60 
14.61 
14.61 
14.60 
14.58 
1'4«55 
14.51 
14.46 
14.40 
14.33 
14.25 
14.16 
14.06 
13.95 
13. 82 
13.69 



5.09 
5.08 
5.07 
5.06 
5.05 
$.04 
/5r*03 
5.02 
5.01 

5.a& 

9.99 
4.98 
4.97 
9*96 
4.95 
4-r99 
4.94 
4.93 
4.92 
4.91 
4*90 
4*89 
4.88 
4*87 
4.86 
4.05 
4.84 
4.83 
4.82 
4.81 
4.80 
4.79 
4.76 
4.77 
4.76 
4.75 
4.74 
4*73 
4.13 
4*72 
4.71 
4.70 
4.69 
4*68 
-4.67 
4*66 
9#65 

4.63 
4*62 
4.61 
4.60 
4.59 
4.58 
4.57 
4.56 



-li.12 
-16.14 

-16*15 
-16.17 
-16.18 
-16.20 

-i6.ai 

«16.Z3 
-16.24 
-16*26 
%16*2d 
-16.29 
-16*31 
#16.32 
-16.34 
•^16*36 
-16*37 
-16.39 
-16.40 
-16.42 
-16.44 
-16.45 
-16*47 
-16*49 
-16*50 
*16.52 
-16*54 
-»6*S5 
-16.57 
-16.59 
-16.60 
-16*62 
-16*64 
-16*65 
-16*67 
-16*69 
-16.70 
«16.72 
-\6.74 
74l6«76 
-16*77 
-16.79 
-16f81 
-16.83 
-16*84 
-16*86 
-16*8^ 
-16.90 
-16.92 
-16. 9i 
-16.95 
-16.97 
-16.99 
-17.01 
-17.02 
-17#04 



16.5 
16.5 



20.8 
20.8 



16.5 20*8 
16.5 20.8 
16*5 20.8 
16*4 :|0.8 
16.4 20.8 
16.4 20.8 



16.4 
16.4 
16.4 



20.8 
20.8 
20.8 



16.4 20.8 
16.4 20.8 
16*4 20*8 
16*4*20.8 
16*4 20.8 
16.4 20.8 
16.4 20.8 
16*4''%0*8 
16.4 20 .t 
16.3 20.8 
16*3 20*8 
16.3 28.8 
16*3 20.8 
1^3 20*8 
16*3 20.8 
16.3 28*8 



16*3 
16.3 



20.8 
20*8 



16.3 20.8 
16*3 20.8 



16.3 
16*3 
16*3 
16.3 



20*« 
20 #8 

20*8^ 
20.8 



16*3 20.6 
16.3 20.8 



16*2 
16.2 
1^*2 
16*2 
16.2 
16*2 
16.2 

i6;2 

16.2 
16.2. 
16*2 
16.2 
16*2 
16.2 



20.8 
20.8 
'^0.8 
20.8 
20.8 
20.8 
20*8 
20.8 
20*8 
20.8 
20.8 

20*8 
20.8 



16.2 20.8 
16.2 20.8 
16*2 ill .8 
16.1 20.7 
16.1 26.7 



136.2 
137.0 
135.8 
f34.6 
133.4 
132.2 
1^1*0 
129.8 
128.6 
127.4 
126.2 
125*0 
123 .9 
122*7 
121*5 
120*3 
119*2 
>18. 
116* 
115^7 
114*5 
113*4 
112.2 
111*1 
109.9 

108. a 

107.6 
106. 5 
105*4 
104.3 
105*1 
102*0 
100.9 
99*8 
98.7 
97.6 
96.5 
95.4 
94*3 
93*3 
92.2 
91.1 
90.1 
89*0 
87.9 
16*9 
85*8 
84.8 
83*7 
82*7 
81.7- 
80*6 
79*6 
78.6 
77*6 
76.^ 



7*4 

7*6 
7*8 
8.0 
8.1 
6*3 
8.S 
8.7 
8.8 
9.0 
9.2 
9.3 
9«5 
9*6 
9*8 
9*9 
10*1 
10.2 
10.3 
10*4 
18*6 
10.7 
10*8 
10«P 
11*0 

H.i 

11.2 
11.3 
11.4 
11.5 
11 #8 
11.6 
11.7 
11*8 
11*9 
11*9 
12-. 0 
12*0 
12^1 
12*1 
12*2 
12*2 
12.2 
12.2 
12*3 
12.3 
12.3 
12*3 
12*3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 



127 
114 

:i02 

90 
78 
66 
59 
93 
31 
21 
13 
141 
» J4 

37 

50 

65 

79 

93 
108 
122 
136 
150 
162 
168 
162 
ISO 
138 
126*^ 
113 
101 

3» 

77 

65 

53 

92 J 

31 

20 . 

12 

13 

^3 ~ 

35 

48 

62 

76 
' 90 
105 
120 
135 
149 
162 
169 
163 
151 
139 
127 
IM 



ERiC 



42 
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T7'"^ 

HR 






rJ. {1«59^) 


DEC 




I96S 




19 


.•0 


244il 43«5 


4 


51.t30 ^14 


18*76^. 


4 


1985 


5 


20 ' 


' •O- 


2446144*5 


4 51*426 414 


21*28 


4 


l9iSS 


5 


21 


• 0 


244&145«5 


4 


51*336 •14 


23*40 


4 




5. 22 


• 0 


2% 46 146*5 


4 


51*261 «14 


26*34 


4 


X9a5 


3 


25 


• 0 


;^446147*5 


4 


51*20Qr«14 28*B8 


4 




3 


2^ 


• 0 


^ 24461#8*5 


4 


^1*154 ^14 


31.43 


4,,' 


1995 


3 


25 


.0' 


2446149*5 


4 


51.121 «14 


33*99 


4; 


1985 




2h 


• 0 


24 4f»lf 0*5 


4 


51*102 414 


36*51$ 




S9iS 


3 


27 


• 0 


2446151 »5 


4 


51*097 ^14 


39a 1 


i98ii 


3 


28 


• 0 


2446152^5^ 


4 


51*106 414 


41*69 


4. 


1985 


3 


29 


• 0 


?4461S^*5 


4 


5i.ja7 ^14 


44*26 


4 


' 19W 


^ 


50 


• 0 


744f^l54*5* 


4 


f?l*16?.fl4 


46*84 


'4 


|9|I5 


3 


31 


• 0 


24461 5S*S 


4 


51.?11 V14 


^9#42 


''4 


1985 




1 


• 0 


?%46l4£iM5i 


4 


51»271 ♦14 


5.2*00 


'''' 4 


1985 


# 


2 


• 0 


24 461 57 .5 




5t#-345 tl4 


54.59* . 


' 4 . 


1985 


4 






24#61!;8a5 


4' 


'5X*431 *Xi 


5r»16 


4 ' 


1985 


4 


4 


• 0 


24.46 15 9* 5 


4' 


5X*52«5. 414 59.77 / 


■ 4 


$985 


4 


5 


• 0 


^4461&0*5 


•4 


5ta64C 415 


2.36' 


4 


1985 


4 


6 


♦ 0 


2446|ll«,l^ 


4 


51.76?, 4^15 


4*95/ 


4 


1985 


■ 4 


7 


• 0 


2446|62*&\ 


4 


Sl*89f 




4 


1985 


4 


B 


• D 


V 2446163*5 


4 


52.04? 4i5> 


10«l/4 


4 


1985 


4 


9 




24^46164*5 


4 


52.201 *15 


12#t3 


4 


1985 


4 


10. 


^•0 


2446165*5 


4 


52.370 ♦IS 15.32 


' 4 


1985 




11 


• 0 


2446166*5 


'■4 


52i551 ♦IS 


•17491 


4 


198^ 


. 4 


12 


•*c 


24461 67*5 


4 


52*^43 ♦IS 


2?«S0 


4 


1^85 


4 


13 




2# 46 168 •5 * 

CTO*rf 


4 


52#94 5^415 


23.08 


4 


1985 


• 4 


14 


• 0 


24461 69«5 


'4 


53*159 ♦IS 


25.67 ' 


4 




4 .15 




^ ~ .• r *** •<* 


4 


53.364 ♦IS 


2«l.25 




1985 


4 


16 


• 0 


24461 71*5 


4 


^3*$1« ^15 


30.82 


' 4 


• . 1985 




17 


%0 


24^61 72*5 


4 


53.86f. ♦IS 


33*40 
35»9f 


4 


■ ' ;198S 


« 


^19 ' 


• 0 


i*44A1^7 5*5 

^ ^ • • v» • »F 


: 4 


54.121 .♦IS 


4 


« 


4 


19 


' • tt 


^«<(61'74a'^ 


4 


54*387'>4S 


,3^.S4 


4 


1965 


4 


20 ^ 




24 1 7' 


;4 


54*663 ♦IS 


41ilQ 


4 - 


19 85 


4 


21 - 


*'8 






Ci4»9S0 ♦IS 43*65 


/4 


1985 


4 


?^ 




#ft 1 77. 5 


4 


SS*24X ♦IS 


46.2,0 


4 


1985 


. 4 


23 


• c 


' 24 4617P.5' 


4 


5?:*ssi' ♦i-^ 


48*7S 


4- 


1985 


^ 


24 


a 0 




4 


SS*l*66.^15 
56*1^0 ^i^ 


5lr29 




19A^ 


4 


25 


W V 


<S~^w* l/*-< 


4 


53*^2 


4 




% 


2f>, 


• n 

• M 


c^^oA *^ 


4 


56*523 ♦!& 


56.34 




1985 


4 • 


27 


• 0 


24 46 1 82a^ 


4 


S6*i^6^ ♦!? 


58*86 


4 


^ A V r* J 


4 


2« 


• Q 


244& 1 83. 5 


4 


57,2ie 416 


1*3% 


4 




v4 


29 


f V 


?4 4#< i ^4*'^ 


4 57*^75 ♦:16 


3.*^6 


4 


1985 


• 4 


3D ' 


• 6 


244flE*^*5 


4 


f7»«4r +16 


6*55 


4 ' 


1985 




1 


• 0 


2446lj<6aS 


4 


St^*3l« ♦Ife 


8*83 


»5 


198S 

A J 


5 


2 


• 0 


24461<^7.5 


4 


SP*703 ♦!& 


11.31 


5 


1^85 


5 


3 


• c 


2446 1 8P a^ 


4 


5^.095 ♦!& 


13*77 


5 .'• 


1^85 


5 


4 


• 0 


2446189*5 


4 


59*^95 ♦!& 


16*22 




1985 


5 


. 5 


• 0 


2446190.5 


4 


59.905 416 


18.66 


5 


1985 


5 


h 




2446191 *5 


5 


•31^ ♦!& 


21«1& 


5 


196* 


5 


7 


• 0 


244f|«?*5 




•741 ♦!£ 


23.52 


5 


198(5 


5 


8 




2446193.5 


5 


1.172 ^16 


25.93 


5 


1985 




9 




2446194,5 


5 


1.609 ^16 


28«33 


5 


1985 


5 


10 


• 0 


24461^5*5 


5 


2*054 •li, 


30*72 


5 


1985 


5 


11 


• 0 


'24461«6,5 


5 


2.S0f ^16 


33.09 


5 


1985 


5 


12 


• 0 


2446197*5 


5 


2*965 ♦Ifi 


35.46 


5 


1985 


5 


13' 


24f61?8*5 


5 


^431 ♦le 


37.81 


5 



R«A. (AmW) D£C DELTA DilDOT R RoaT TMAG NMAG THETA B£TA MOON 



53*505 
53*401 
53*312 
53*237 
53.176 
S3. 130 
53. 098 
53.D79 

53.075 
53.083r 
53.106 
53.141 
53.1^0 
5J#?J1 
53.525 
S3.4ll 
^3*510 
53.621 
53.744 
53.879 
54. 025 
si. 184 
54.5S3 
54.525 
54.727 
54*931 
55. 145 
SSa37D 
5flk06. 
5Sr^52 
56* lOff 
56. $75 
56i-652 
56.938. 
57.2^5 
57.541 
57;8S6 
5<>. 181 
58* 514 
58*8S7 
59*208 
159* 568 
59*.?37 
.313 
.6^8 
1.091 
1.491 
1.900 
2.316 
2.74C 
3.171 
3.610 
^•056 
4*508 
4*9f8 
5*434 



♦ 15 

♦ 15 



♦14 22*19 
♦14 24*72 
♦14 27*25 

♦ 14 29.79 
♦14 32.33 
414 i!l4.88 
♦14 37.44 
♦14 40.00 
il4 42.57 
♦14 45.1^ 
♦14 47*71 
♦t4 50.29 
♦14 ,52.87 
♦14 55.45 
♦1% 58*04^ 
41^ *62 
♦15 3.21 

5.79 
8*38 . 

♦ 15 SII.96 
♦15 13*55 
♦15 16*13 

♦ 15 1,8**71 
•15 21.29 
♦15 23.87 
♦15 26.45 
♦is 29*02 
♦IS ^1*60 
♦15 34*16 
♦15 36*73 
♦15 39*26 
♦15 41*64 
♦15 44*3« 
♦15 46*93 
♦15 49*46 
♦15 51.99 

♦ :|5 54.51 
♦|S 57.03 

i9.54 
2.0,4 
4*53 
7.01 
9*48 
♦16 11.95 
♦16 14*40 
♦16 16.84 
♦16 19*28 
♦16 ?1.70 
♦16 24.11 
♦16 26.51 
♦16 28^90 
♦16 31.28 
♦16 33*65 

♦ 16' 3^.01 
♦16 38*35 
♦16 90.68 



♦11 



5 
6 
♦16 
• 16 
♦16 



4.69 
4ir70^ 
4.71 
4.72' 
4*73 
4*J3 
4*74 
4.75 
4.75 
4.76 . 
4.77 
t*77 
4.T8 
4,79 
4.f^ 
4^80 
4.81 
4481 
4.82 
•4.82 ' 
4* 83 
4.83 
4.M 
4.84 
4.85 
4,85 
#.86 
4*86 
.4^86 
4*87 
4.87 
4.87 ' 
4*88 
4*88 
4.88 
4^68 
4*89 
4*89 
4.89 
4*89 
4*89 
4*89 
4.89' 
4.89 
4*89 
4.89 
4*89 
4.89 
4.89 
4.89 
4.89 
4.8» 
4.89* 
4.88 
4.88 
4.88 



13.55 
13*40 
13.24 
13. OT 
12.89 
12.70 

i2.30 

12.06 

11.86 

11.63^ 

11. 

11. iU 
;a.89 

10.63 



1^.09 
9.81 
9.55 
9.29 
6.^4 
8*64 
8.35 

8;qi 

7.69 
7*36 
7*03 
6#fy9 
6.3% 
*5*99 
^ 5.63 
5.2r 
4*96 
4*53 
4*15 
3*76 
3.38 
2.98 
2.59 
2»19 
V.7 8 
1.38 
.97 
.55 
.14 
•*.28 
-.70 
-I.IS 
-1.55 
-1.90 
-2.41 
T?V85 
-3.29 
-3.73 
-4.17 
-4.62 



4.55 
4.54 

4.53 
4.^52 
4^51 

*4.50 
4.49 
4.48 
4.47 
4.46 

.4.45 
4.44 
4.43 
4.42 
4.41 
4.40 

' 4.39 
4.38 
4.37 
4.36 
4.35 
4.34 
4.33 
4.32 
4.31 
4.30 
4.29i 

^.28 
4.27 

^ 4.26 
4.25 
4.24 
4.23 
4.22 
4.21 
4.20 
4.19 
4.18 
4.17 
4.14 
4.15 
4*14 
4.13 
4.12 
4.11 
4.09 
4.08 
4.07 
4.0£ 
4 405 
4*04 
4.03 
4.02 

HI. 01 
4.00 
3.99 



-17.06 
-17#08 
-17.10 
-17*12 
-17.14 
-174.15 
-17.17 
-17.19 
^17.21. 

-17.25 
-17.27 
-17.29 
-17.31 
-17.33 
-X7.35 
-17*37 
-17.38 

-:i*.4o 

-17.42 

-17.44 

-17.46 

-17.48 

-17*50 

-17.50 

-17.54 

-IX.^6 

-17.58 

-17.61 

-17. 6S 

-17.65 

.-17. 67 

-17.69 

-17.^71 

-17.73 

-17.75 

-17.77 

-17.79 

-17.81 

-17.84 

-;7.86 

-17.88 

-17.90 

-17.92. 

-17.94 

-17.97 

-17.919 

-18#01 

-1^403 

-18#0S 

-18.08 

-18.10 

-18.12 

-18.14 

-18.17 

-18.19 



16.1 
16.1 
16.1 
16.1 
16<1 
16.1 
16.1 
X6,l 
1^»1 
iC.l 
16.1 
16.1 
16.0 
l&.O 
16.0 
16.0 
16.0 
16.0 
16 »0 
Ifr.O 
16.0 
16.0 
16.0 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.8 
15.8 
lS.8 
15.8 
15.8 
15.8 
15.8 
15.8 
15.7 
15.7 
15.7 
15.7 
15.7 
15.7 
15.7 
15*7 
15.7 
15.6 
15.6 
15.6 
15.6 
15.6 



20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20. m 

20.7 
20.7 
20.7 
20.7 
20. T 
20.7 
20.7 
20.7 
«0.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20.7 
20i^ 
20.6 
20.6 
20.6 
20.6 
29.6 
21J.6 
20$'6 
20^6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.6 
20.5 



75.6 
74.5 

73.5 



td%2 102 
12.2. 90 
12 



72.5 l^U 
124^* 



71.. 6 
79.6 
69.6 
6t.6 
67.6 
66.6 
65.7 



64.7 tJ.7 
^3.7 Xi.7 
4j62.8^fl-l .6 

61.8 11 .S 

60.9 11. 4 
59.9 11.4 
59.0 
58.0 
57.1' 
56.2 



7i 
67 
55 
44 
32 
2t 
12 
10 

19 

31 
4$ 
56 
70 
84 
?9 

11*3 114 



12.1 
12.0 
It.O 
It. 9 
11.9 
11.^6 



11.2 
11. 1 
11.0 



129 
143 

15? 



55.2 1049' 169 



54.3 
53.4 

52.5 
5KS 
50.^ 
49.7 



10.8 
10.7 
10.6 
10«$ 
10.4 
10.3 



48.8 10.2 

47.9 10.1 

17.0 10.0 

46.1 9.8 



45.2; 

^4^3 

43«4 

42.5 

41.7 

40.8 

39.9 

39.0 

38.1 

3f.3 

36.4 

35.5 

34.7 

33*8 

33.0 

32.1 

31.3 

30.4 

29.6 



9*7 
9.6 
9.5 
9.3 
9.2 
9.0 
8.9 
'8.8 
8v6 
845 
8.3 
6.2 



167 
1S5 
141 
i90 
116 
106 
94 
82 
70 
59 
47 
36 
25 
14 

.£? 

26 
SB 
SO 
*» 
7? 

n 



S.'S 105 
7.9 120 
T.7 13» 
7.6 149 
7»%-163 
7.2 171 



7.1 
6.9 
6.7 

6.4 

6.2 



162 
1*9 
IS7 
12« 
112 



ERIC 
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Tabls B-2 (coDtd) 



fJJ. 



(1950.0) DEC 



WW) Dec DttTA 1 KUXIT 



RDOT TMAG NMAC TtDErrt BETA MOON 



24«6203.5 
24^&204.5 
24H2 05.5 
24^&206.5 

24H208,5 

2446210.!^ 

244(211.5 

2446212.5 

2M621.'I.5 

^446214.5 

24«62in.5 

2446216.5 

24#&217.5 

24%621f!.5 

2446219.5 

2446220.5 

2446211.5 

2446222.5 

2446223.5' 

2'44(*224.5 

2446225,^5 

2446226.5 

2446227.5 

244622^.5 

244623C.5 
2446231.5 
2446232*5 
446233.5 
?44S234.5 
2446235.5 
2 36., 5 
462,37.5 
44623^.5 
24-462 3*^.5 
2446240.5 
24*62^1.5 
24*624?, 5 
2446243.5" 
2446244.5 
2446245.5 
2446246.5 

P4H624H,!; 
244624^.5 
24»625D.5 
2*46251.5 
2446252.5 
2446253.5 
2446254.5 




3.904 
4.3(^3 

4. P6*' 
5.361 

5. ft5^ 
6.363 

6. ^73 
7.389 
7.911 
P. 438 
8.971 
9.506 

10#051 
10.599 

11.710 
12.272 
12.ft39 
13.410 
13.9li5 
14.565 
15.14R. 
15.736 
16. 32^^ 
16»^24 
t U7.523 

1^.732 
19.342 

I9.95f: 
2C.572 
*5 2i.l'»2 
.5 21.H14 
22.^40 
23.06» 
23.69P 
24.331 
24^-967 
2*. 60*^ 
26.244 
26.e^St 
5 '27.530' 
5 2«.17*i 
t 2>^.82: . 
' 2«:.>4 7 0 
5 .^0.120 
5 30.771 
0 31*423 
5 32.076 

r 32.7:«o 

53.38*^ 
34.040 
34.f 97 
35.353 
36^01 1 
3^#66«5 



t5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 



♦ 14S 40.15 
♦16 42.48 

44.^0 

♦ lSS47.10 
♦l46 49.39 
*16 51.66 

♦ 16 53.92 
#16 56.17 
♦16 5e.40 

*61 



♦17 

♦ 17 

♦ 17 
♦17 

♦ 17 



2.81 
5.00 
7.17 
9.32 



♦17 11.46 

♦ U 13.58 

♦ n 15.69 

♦17 17.78 

♦ 17 19.85 
♦17 21.91 

♦ 17^25.95, 
♦17 25.97 
♦17 27.98 
♦17 29.97, 
♦17 31.94 
♦17 33.89 

♦ 17 35.*»3 
♦17 37.75 
tl7 39.66 

♦ 1:7 41.54 
♦17 ^3.41 
♦17 45.26 
•17 47.09 
♦17 4(^.90 
♦11 50.69 
♦17 52.47 
♦17 54.23 
♦17 55.97 

♦ 17 57.69 

♦ 17 59.39 
1.07 
2.74 
4.3R 
6^01 
7.61 
9.2 0 



♦ lf» 
•1« 

♦ l^ 

♦ 16 

Vis 



♦IP 1C»77 
♦16 12.33 
♦l^^ 13. B6 

♦ IP l5.^f^ 

♦IP 16. B7 

♦ 1ft 18.35 
♦IP 19.81 
♦16 21.26 
♦IP 22.6P 

♦ 16 .24^ 0« . 



5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

5 

5 

5 

5 

5 

5 

5 

S 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 



5ii908 ♦16 
6.387 ♦!& 
6.874 ^16 
7.566 ♦16 
7.865 ♦Ift 
8.370 ♦16 
P^Bei *16 
^.398 ^16 
9.920 ^17 
10.44Sv*17 
10.982 #17 
11.520 417 
12«964 ^17 
12.613 417 
13.166 ^17 
13*724 ^17 
14.287 #17 
14.855 ^17 
15.426 ♦I? 
16.003 ^17 
16.583 ♦I? 
17.168 ♦I? 
17.757 ♦I? 
18.349 ^17 
16»946 ♦!? 
19. 41? 
20.150 ^17 
20.757 ♦I? 
21.367 ♦!? 
21.9fti ^17 
22»598 ♦!? 
23.21« ♦I? 
23.6T2 ♦!? 
24.468 ^17 
25.097' ♦I? 
25.72«> ^17 
26.363 ♦!? 
26.999 ^17 
27.638 ♦!? 
2e,278 #18 
28.921 *in 
29^565 ♦IS 
30.211 ♦IS 
30.8$8 ♦Id 
31.507 ♦le 
32.158 ♦IP 
32.809 ♦IB 
33.462 ♦l^ 
34.116 ♦Id 
34.771 ♦IB 
35.427 ♦IS 
36.0P3 ^18 
36.741 ♦!« 
37.398 ♦la 
3fl.056 •l^ 
38.715 ♦IS 



43.00 
45-.30 
47.59 
49*87 
52.14 
54.39 
56.62 
58.84 
1..S5 
3.24 
?.41 
7.57 
9.72 
11.85 
13.^6 
16.05 
18.43 
20.19 
22.24 
^4.26 
26.28 
28.27 
30.25 
32.21 
34.15 
3'6.0a 
37.99 
39.80 
41.75 
43.61 
45.44 
47.26 
49.06 
50.84 
52.61 
54.35 
56.08 
57»79 
59.48 
1.15 
2.81} 
4.43 
6.04 
7.64 
9.22 
10*77 
12.31 
13.83 
15.35 
16.81 
18.28 
19.73 
21.15 
?2.57 
23.96 
25.33 



4.68 
4*87 
4.87 
4.87 
4.86 
4.86 
4.85 
4.i85 
4«84 
4.84 
4.83 
4.63 
4.62 
4ti82 
4.81 
4.80 
4*80 
4; 79 
4.78 
4.77 
4.76 
4.76 
4.75 
4.74 
4.73 
4.72 
4.71 
4.70 
4.69 
4.68 
4.67 
4.66 
4.65 
4.63 
4.62 
4.61 
4.60 
4.58 • 
4.57 
4.54 
4.54 
4.53 
4.51 
4i50 
4.49 
4.47 
4.46 
4.44 
4.42 
4.41 
^*39 
4*37 
4.36 
4.34 
4.32 
4.31 



-5^.07 
-5.52 
-5.98 
-6.43 
-6.89 
-7.35 
-7.82 
-8.28 
-8.75 
-9.22 
-9. 69 
-10«16 
-10.63 
-11.10 
-11.58 
-12.05 
-12.52. 
-12.99 
-13.47 
-13.94 
-14.41 
-14.89 
-15.36 
-15^83 
•16*31 
-16.79 
-17.26 
-17.74 
-18 .'22 
-18.70 
-19.17 
-19.65 
-20.13 
-20.61 
-21.09 
-21.56 
-22.04 
-22.52 
-22.99 
-23.47 
-23.94 
-24.41 
-24.88 
-25.35 
-25.31 
-26«*2d 
-26.74 
-27.20 
-27#66 
-28.12 
-28.57 ■ 
-2^.03 
'^29. 48 
-29.94 
•30.39 
* 30.84 



3.98 
3-97 
3496 
3.<95 
3.94 
3.<»3 
i.92 
3.91 
3.90 
3.88 
3.87 
3.86 
3.85 
3*84 
3.83 
3.62 
3»81 
3^80 
3.79 
3.78 
3.77 

3.t5 

3.73 

3.72 

3.71 

3*70 

3.69 

3.68 

3;67 

3.66 

3.65 

3.64 

3.^3 

3.61 

3.60 

3.59 

3#58 

3.57 

5.56 

3.55^ 

3^54 

3^53 

3.51 

3^50' 

3*49 

3#48 

3.47 

^.46 

3.4$ 

3#44 

3.42 

3«41 

3.40 

3.39 

3.38 



-18.21 
-16.24 
-18#26 
-18.28 

-rff.30 

-18.33 
-18#35 
-18.38 
-18 .4^6 
'-18»42 
-18.45 
-18.47 
-18«49 
-18.52 
-18.54 
-18.57 
-18.5^ 
-16«62 
-18.64 
-18.67 
-18.69 
-18.72 
-18.74 
-18.77 
-18.79 
-18.82 
-I9..84 
-18.87 
-18.90 
-18«92 
-18.95 
-18.97 
-19.00 
-19.03 
-19.05 
-19.08 
-19.11 
-19.13 
-19»16 
-19.19 
-19.22 
-19.24 
-19.27 
-19.30 
-19.33 
-19^35 
-19.38 
-19.41 
-19.44 
-1^.47 
-19.50 
-19.53 
-19.55 
-19.58 
-19.61 
-19.64 



15.6 20'.5 
15.6 20.5 
15.5 20ir5 
15.5 20.5 
15.5 :;0.5 
15.5 20.5 
15.5 20.5 
15.5 20<r5 
15.5 20.5 
15.4 20.5 
15.4^20.5 
15.4 20«5 
15.4 2d.4 
15i*4 20.4 
15.4 20.4 
15.3 20.4 
15.3 ;^0.4 
15.3 ;20.4 
15.3 «0#4 
15.3 20#4 
15.3 20.4 
15.2 20.4 
15.2'20fS 



15.2 
15.2 
15.2 
15.1 
15.1 
15.1 
15.1 



20.3 
20.3 
20.3 
20.3 
20.3 
20.3 
20.3 



15.1 20^3 
15.0 20.2 
15.0 20.2 
(5.0 '20.2 
15.0 20*2 
15.0 20.2 



14.9 
14.9 
14.9 
14.9 



20.2 
20.2^ 
20.2 
20.1 



14.9 20.1 
14.8* 20.1 
14.8 20.1 
14.8 20.1 
14.8 20.1 
14. ar 20.1 
14. f 20,1 
14.7 20.0 
14.7 20.0 
14.7 20.0 
14^6 20^0 
14.6 20.0 
14.6 20. q 
14 46 t9.9 
14.5 19.9 
14.5 19.9 



24.6 


6.1 




23*7 


3.lf 


76 


22*9 


5.7 


64 


22.^1 


5.5 


53 


21«3 


5.4 


41 


20.9 


5.2 


30 


19#7 


5.0 


19 


18 #9 


44i 


10. 


id.i 


4*$ 


10 • 


17.3 


4.4 


20 


I645 


4t3 


32 


15.7 


4#1 


44 


14*9 




57 , 


14.2 


3r#7 




13.4 


'345 


83 


12 #7 


3.3 


97 


11.9 


3«2 


111 


11.2 


3*0' 


189 


ior«5 


2fi 


140 


9.8 


2.6 


1S4 


9.1 


2.5 




8.5 


2.3 


no 


T*9 


2«1 


158 


7.3 


2.0 


145 


648 


1.9 


132 . 


6#3 


1*7 


119 


6.0 


1.6 


1,07 


5.7 


1.6 


«5 


5.5 


1#5 


83 


5.4 


1.5 


^1 


5.9 


l.S 


(0 


5.6 


1.6, 


48 


5.9 


1.6 




4.3 


1.8 


26 


6.7 


1.4 


«• 


7.2 


2.0 


8 


7.8 


2#2 


14 


8 #3 


344 


25 


9.0 


2.5 


37 


9.6 


2.7 


50 


10.3 


2.9 




11.0 


3.1 


76 


11«7 


3.3 


90 


,12.4 


3.6 


103 


13#1 


3«8 


117 


13»8 


4#0 131 


14 ^6 


4.2 


14S 


18#5 ■ 


4.4 


159 


I64I 


4.7" 


in 


16.8 


4.9 167 


17*6 


5^1 


155 


18*3 


5#4 


142; • 


1941 




lat 


19#9 


5.8 


116 


20.6. 


6.1 


103 . 


21.4 


6.3 


91 
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3^.642 
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11.A61 ♦SO 
11.2^2 •20 11.34 
10*678 ♦aO 13.04 
10.006 ♦SO 
9.272 ♦SO 
8#475 ♦SO 21.92 
7.610 ♦go 24.82. /1. 72 
6.673 ♦20 27.83 1^69 
♦20 30.«4 
♦20 34.17 
•20 37.51 
♦20 40.97 
.774 +20 44.55 
59.3in ^20 48.24 
H^57 iSO 52.06 



4.38 
6.61 
8.94 



f6.44 

19.13 



2.92 
2»89 
2.86 
2.83 
2.80* 
2.77 
2ii74 
2#70 
2.67 
2.64 
2.^ 
2.58 
20^ 
2#52 
2.49 
2.46 
2.42 
2.39 
2.36 ' 
2*53 
2»30 
2«27 
2.23 
2*20 
2.17 
2.14 
2.10 
2.07 
2.04 
2.01 
1.98 
1.94 
1.91, 
1.88 
1.85 
1.61 
1.78 
1.75 



5.661 
4.570 
3.395 
2.1?1 



)P6 ♦SO 56.00 



54.2«'7 ♦SI 

5^.3P3 ♦SI 

>e0.33P ♦SI 

41.152 ^21 

4*. 818 421 

4)5.325 ^21 

40.664 ♦SI 

37.824 •SI 



.06 
4.24 
».52 
12.91 
17.40 
21.98 
26.63 
31.3|l 



1.65 
1#62 
1.59 
<1.56 
1.53 
1.50 
*1.46 
1.43 
1.40 
1.37 
1»34 
*1.31 
1.28 
1.25 
KS2 
1.19 



-51.59 
•51.83 
-5S.07 
-52. SQ 
-52.52 
-52.74 
-52.96 
-53.17 
-53.3? 
-53.57 
-53.75 
-53^94 
-54.11 
-54.28 
-54.44 
-54fA5r 
-54 
-54 

-54.99 
-55.11 

-55it;?S 
-55ii32 
-55.41 
-5fi.50 
-55.58 
-55^65 

^55.96 
-55.80 
-55.83 
-55.85 
-55.86 
-55.86 
-55.^5 
-55.83 
-55.79 
-55.74 
-55.68 
-55.60 
-55.50 
-55.39 
-55*26 
-55.12 
-54.95 
-54.77 
-54.56 
-54.33 
-54.08 
-5S#81 
-53.51 
-53.19 
-52^84 
-52.45 
-S2#04 
-51.59 
-51.10 



2.70 
2.69 
2.68 
2.66 
2.65 
2.64 

f2»63 
2.61 
2.60 
2.59 
2.58 
2.56 
2.55 
2.54 
2 .5 3 
2.51 
2.50 
2.49 
2.4 7 
2.46 
2#45 
2.43 
2.42 
2.41 
2.40 
2.38 
2.37 
2.36 
2.34 
2.33 
2.32 
2.30 
2.29 
2.26 
2.26 
2.25 
2«24 
2*22 
2.21 
2.20 
2.18 
2.17 
2.16 
2.14 
2.13 
2.11 
4.10 

2.09 ^ 

2.07 
2.86 
2.05 
2.83 

a.0£ 
2.00 
1.99 

1.98 



-21.61 
-21 •65 
-21.69 
-21.73 
-21.77 
-21.81 
-21.85 
-21.89 
-21.93 
-21.98 
-22*02 
-22.06 
-22.16 
-22.15 
-22.19 
-22.24 
-22.28 
-22.32 
-22.37 
-22.91 
-22.46 
-22.50 
-22.55. 
-22.59 
-22.64 
-22. &9 
-22.73 
-22#78 
-SS. 83 
-S2.86 
-22.92 
-22.97 
-23.02 
-23.07 
-23.12 
-23.17 
-23.22 
-23.26 
-23.31 
-23.36 
-23.42 
-23.47 
-23.52 
-23*57 
-23.62 
-23.67 
23.72 
23.78 
^3*83 
->3.8d 
-23.94 
-23.99 
-24.04' 
-24.10 
-?4*15 
-24.20 



12.6 18.6 
12.5 18*8 
12.5 18.5 
12*5 tB^S 
12.4 18.5 
12.4 MA 




11.7 17.9 
11.6 17.9 



11.6 
11^5 
11*5 
11.4 
11. 4 
11.3 
11.2 
11.2 
11.1 
11.1 
11*0 
18.9 
10.9 
10.8 
10*7 
10.7 
10.6 
10.5 
10.5 
10.4 
10.3 
10«3 
10.2. 
10*1 
10.0 
10.0 
9*9 
9.8 
9*7 
9.6 
9.6 
9.5 
9#4 



17.9 

17.8 

17.8 

17.7 

17.7 

17.6 

17.6 

17.5 

17.5 

17.5 

17.4 

17.4 

17.3 

17.3 

17.2 

17.2 

17*1 

17.1 

17.0 

16.9 

16.9 

16.8 

16.8 

16.7 

16«7 

1&.6 

16.5 

16*5 

16.4 

16.4 

16.3 

16.2 

1&.2 



87*4 
S8.4 



9.3 16*1 
9.2 16.0 
9*1 16*0 



76*8 
77.7 
78.7 
79.6 
80.6 
81*5 
82.5 
83*4 
84*4 
^5*4 
86*4 

s; 

89*4 
90*4 
91*4 

92*5 
93*5 
94*6 
95.6 
96.7 
-97*8 
98.9 
100*0 
101.1 
102.5 
103*5 
104.6 
105. S 
107.0 
108.3 
109*5 
110.8 
112*1 
113*4 
114.7 
116.1 
IH.4 
118.9 
120.3 
121*8 
123.3 
124*8 
126.4 
128.0 
129*7 



23*3 124y^ 
23*5 ipr 
23*7UfS3 
23.8 165 
24*0 171 
24*1 162 
24*3 150 
24.5-157 
24*6 ia^ 

24*7 112 
24*9 100 
25*0v 6T 
25.1^5 
25*2 63 



25*3 
£5*9 
25*5 
25*6 
25*6 
25*7 
25*7 
25.7 
25*8 
25*8 
25*8 
25t7 
25*7 106 
25.6^121 
25*5 196* 



92 
40. 
2i 
17 
8 
11 
22 
S5 

4a 

62 
76 
fl 



25.5 
25*3 
25*2 
25*0 
21^9 
24TY 
24.4 
24*2 
23** 9 
23*5 
23*2 
22*8 



151 
166 
172 
162 
148 
135 
122 
109 
96 

^5 
71 
58 



ERIC 



46 



Tobte 8^2 (coatd) 



Vfi 

. 1 1ll 


MN flV - 


rIVI 


f n 








10 


29. 


• 0 


24«6367«5 


^5 


32.644 




* u 


J li , 


• Q 


244636r;5 


5 


29.40^ 




10 


31 


.0 


2446369.5 


5 


25.960 


.lf« 


15 


f 


• C 


244f 37P.5 


5 


22.281 


1985 


11 




»0 


2446571.5 


5 


18.35M 




1 1 


5 


• 0 


2%46372*5 




14.17: 


I9«5 


1 1 




• 0 


2446373.5 


5 


9.717 




1 i 




• 0 


24<i6374.5 




4.o^f 




1 1 




»0 


24^^375.5 


4 






t 1 
& 1 


y 




2446^76.5 


4 


54.!;2:! 


1985 


1 1 




• 0 


2446377.5 


4 


4H .793 


m% 




9 


• G 


^4637^.5 


4 


42.7D2 




11 


10 


• C 


24^637*^.5 
2^4^.38(1.5 


4^ 


36.232 


1981 


11 


1 1 

A A 


#0 


4 ' 


'2«*.36« 


19851 




12 


• 0 


244£.3ffl«S 


4 


22.098 


1«»»5 




1 3 


• C 


2446382.5 


4 


14.410 


>985 


ir 


<X4 


#Q 


2446363.5 


4 


6.2''li 


1985 


11 


15 


• 0 


244e384.5 


3 


57.750 


I9fe5 


11 


1 & 


. c 


2446385.5 


3 


4A*77^ 


.1985 


11 


1 T 


• 0 


24463*6.5 


3 


'9;3e7 


1985 


11 


lA 
* o 


*0 


2446367.5 


3 


2S.«*C 


P«5 


11 


19 * 


.0 


2446368.5 


3 


19.411 


1985 


11 


£ V 


• 0 


244638».5 


3 


81 


1985 


C A 


#0 


2446590.5 




5^.C40 


1985' 


11 


Cm £ 


• D 


24^6391.5 




46.935 


19^5 


11 




• 0 


24*63«va.5 




35.621 


1985 


11 




«0 


2446393.5 


7 


24^161 


198,5 


11 


c ^ 


«D 


24^63^4.5 


7 


12\i^ 


1985 


11 


AO 


• 0 


2446395.5 


2 


1.06^ 


1985 


11 




»0 


2446396.5 


1 


4«.566 


1985 


11 




• C 


2446597.5 


1 


3f .18r. 


1985 


11 


£ 7 


«D 


2446398.5 


1 


26.996 


M98S 


11 


t ft 


• a 


2446390.5^ 


1 


If. .04 3 


1985 


12 


1 




2446400.5 


1 


5.37*^ 


1985 


12 


2 


• c 


^446401.5 


D 


^5.042 


1985 


12 


3 




2446402.5 


D 


45.067 


i«>85 


12 


# 


• c 


2446405.5^ 


C 


35.476 


1985 


12 


5 


• 0 


24464D4.5* 


C 


26.2H4 


1985 


12 


6$ 


• D 


244640'^. 5 


C 


i;.5ao 


1«^5 


12 


7 


• C 


2446406.5 


0 


9.121 


1985 


12 


8 


• 0 


2446407#5 


0 


1^61 


1985 


•l2 


9 


^0 


2446408.5 


23 


53.5«5 


1985 


12 


io 


• 0 


2-44^4 D9.5 


25 


46.41 7 


1«85 


12 


11 ' 


• 0 


2446410.5 


23 


39.614 


1985 


12, 12 


*Q 


24^6411.5 


21 


23.172 


1985 


12 


13 




2446412.5 


23 


27.Q72 


19^5 


12 


14 




2446413.5 


23 


21.29f 


1985 


X? 


15 


• 0 


2446414^5 


23 


15.832 


1985 


12 


th 


• 0 


^244641«i.5 


2^ 


10.656 


1985 


12 


17 


.0 


24464lf .5 


23 


r .75;^ 


1985 


12 


18 


• D 


2446417.5 


23 


i.ao4 


1985 


12 


19 


lO 


, 2446418.5 


72 


^f,t6<'5 


1985 


12 


20 


• 0 


2446419.5 


22 


52.509 


1985 


12 


21 


. 0 


2446420.5 


Z2 


48.53^ 


1985 


12 


22 


^/ 24^6421*5 


22 


44. 74^ 



^ CAPm) DEC dELTA OEUxyr K RDcyr tmag nmac theta kta mcxw 



♦^1 

♦21 
♦21 
♦21 

♦ 21 

♦ 21 
•22 

♦ 22 

♦ 22 

♦ 22 
♦22 

♦ 2? 
♦22 

♦ 22 

♦ 22 

♦ 22 

♦ 22 
♦21 

♦ 21 
•21 

♦ 21 
♦21 
♦2C 

♦ 2C 
Vl9 

♦ 19 

♦ le 

♦ 18 

♦ 17 

♦16 
♦1$ 
♦15 

♦ 14 

♦ 1? 

♦ 12 

♦ 12 
♦II 

♦ 10 

♦ 9 

♦ ft 

♦ ^' 

♦ 7 

♦ f» 

♦ 5 
5 
4 
# 
3 
3 
2 
2 
1 
1 
C 
0 



S4.57 
39.16 
43.71 
48. Id 

52.55 
56.73 
.69- 

4.33 

7.5 7 
10.30 
12.41 
15.77 
14.'20 
13.56 
11.63 

^.21 

3.0t$ 
55.99 
46. 6H 
34.93 
20.46 

3.06 
42.57 
18.80 
51.67 
21.16 
47.34 
10.35 
30.42 
47..86 

3. 02 
16.35 
2 8.29 
39.29 
40.33 
.33 
ll.lA 
22.72 
35.26 
4 9.03 

4.22 ' 
20.97 
39.38 ' 
59.50 
21.37 
44.97 
10.29 
37.27 

5.86 
36.04 

7.69 
40.75 
15.15 
50.82 
27.67 



5 
S 
5 
5 



34.794 

3i.:»ei 

2B.113 
24.435 
5 20.513 
5 16.331 

ii.a74 

7.124 

2.065 
56.679 
50.94ii 
44.854 
38.382 
31.516 
24.241 
16.547 
8.426 
59.^75 
50.89*; 
41.4<»3 
31 .'686 
21.49i 
10.952 
.096 
48.975 
37.645 
26.168 
14.609 
3.037 
51.522 
40.129 
28.920 
17.9^3 
7.275 
56.926 
46.940 
37.339 
28.138 
19.347 
10.967 
2.996 
23 55.425 
23 48.244 
23 41.429 
23 34.994 
23 28.^«»3 
23 23.11ff 
23 17.652 
23 12.4 75 
23 7.572 
23 2.924 
22 5/J.515 
22 54.330' 
22 50.353 
22 46.571 



5 
5 
► 5 
4 
4 
9 
4' 
9' 
4 
4 
9 
3 
3 

3 
3 
3 
3 
2 
2 
2 
2 
2 
'1 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 

a 




••Z4 .<D 


9.0 


15 




9.8 


15 


-24 aJ? 


8.9 


15 


.4< 


6.8 


15 




8.7 


15 




8.6 


15 




e.5 


15 


m4|A 


S.4 


15 


m*^A. 7 A 


8.3 


15 


a4 6 


8.2 


15 




8.1 


^5 


-29.87 


8.0^ 15 




• • y 


1 *k 

A3 


M 9a HQ 




A^ 




V' 


*4 


*A«I . 4 V 


• .9 


A^ 










f 


« A 

1 4 


•43 .£ r 


f my 


A^ 


. ^3 


#. A 






7 1 


f A 


A A 


7 t 
f .A 


14 


.'Sit Vlfl 


7.(1 


f A 

A^ 




0.7 


4 A 

14 






^'i: 3 .s f 


H. n 


14 


*.<3. f Z 




« A 


tip 


D.O 


t A 




P .0 


t' A 

14 






14 


mm*iWL a A 
*c5»t4 


P. 7 


1^ 




6.4 


14 




6.4 


14 




6.4 


14 




6.3 


14 


^>kA. 5 A 


6.3 


14 




6*3 


14 




6u.3 


14< 


«9C ^A 


6.3 


14 




6.3 


14 




6^.2 


14 


Aft 

**«D .4o 


6.2 


14i 




6.2 


14< 


-26.56 


6.2 


14. 


-26.59 


6.2 


14< 


-26^63 


6'. 2 


14 


-26.66 


6.2 


14 


<^26.69 


6.^2 


.14 < 


-26.72 


6.2 


.14< 


-26.74 


6.2 


14« 


-26^,76 


6.2 


14i 


-26#7d 


6*1 




-26.79 


6.1 


14. 


-26.80 


6.1 


14. 


<'26.81 


6.1 


14« 



9 131.4 
8 133.1 
134.9 
136.8 
138.7 
140*6 
192.7 
149*7 
146.9 
1^.9 
15i\$ 
153^ 
156 .i 
158.9 
8 161.6 
8 169.4 
t 1%7*2 
170*1 
173*1 
176*0 
177*7 
1TS*9 
172*8 
169*3 
165*7 
162*0 

i5a*3 

154*5 
15p*7 
146*9 
14 

1 

13' 

131*7 
128*1 
129*5 
121*4 
117*6 
119*3 
111*1 
108.0 
105*0 
1 402.1 
1 99.2 
96.5 
93*9 
91.3 
88.8 
86*4 
84*1 
81*8 
79.6 
?7*5 
75.4 
73.^ 




22*3 
21*8 
2li3 
20*7 
20.1 
19.9 
18. T 
1?*9 
17.0 
16«'l 
15.1 
14*0 
12*8 
11*5 
10*2 
8*8 
7*3 
5*7 
4*0 
2*9 
? 1.4 
2*9 
9*3 
6.9 
8*7 
11*0 
13*3 
15*7 
18*1 
20*5 
22*0 
25*2' 
27.5 
29*7 
31*9 
39*0 
36*0 
37*9 
39* t 
41.3 
42»9 
44.3 
45.7 
46.9 
48.1 
99*1 
50*0 
50.8 
51*6 
52*2 
52* 
53* 
53* 
54* w 
54.3 



96 

33 

at 
9 

6 
18 
'31 
99 
5« 
72 
$1 
103 
119 
135 
15$! 
169 
173 
156 
139 
123 
107 
98 
76 
61 
47 
32 

5 
12 
26 
41 
55 
70 
8$< 
100 
115 
130 
145 
159 
169 
16^ 
147 
131 
lU 
91 
OH 
65\ 
50\ 
35 
2; 
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lAPPNi DEC 
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24 46422*5 


22 


4l*2«t 


♦ 0 


'5.63 


22 
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♦ 0 


16.86 
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24 




2446423*5 


' 2c: 


37*710 


- 0 
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22 


39.535 


- a 
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c fk A i^ 


12 


25 


• 0 
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22 
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- 0 .35; 37 


22 


36* 257 




24.28 


It85 


12 


26 


• 0 


2446425*5 
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31*2^6 


- 0 


54.48 


22 


33* 124 


- 0 


43.45 




12 


21 


• 0 


24464£6*5 


22 


26*296 


- 1 


12.74 


22 


30. 125 


- 1 


2.77 




12^ 


2^ 


• 0 


,2*4642T*5 


22 


25*4/ D 


- 1 


30.22 


'22 


27.251 


^ 1 


19.31 
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244642e*5 


22 


22*660 


- 1 


46.96 


22 


24.492 

21 .fe?9 


- 1 


36»12 
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12 


30 


• 0 


2446429*.5 


22 


20*DOf 


- 2 


3.03 


22 


- 1 


52.25 




12 


31 


• 0 


24464 30*5 


2< 


27*450 


- 2 


18.46 


22 


19, 24^5 


- 2 


7.75 


19fl6 


1 


1 


• 8 


2446431*5 


22 


14*^65 


- 2 


33.34 


22 


16'{822 


- 2*22.68 




1 


2 


• D 


'2446432*5 


22 


12*6Q^'f 


Ssr 2,47.6« 


22 


14^442 


- 2 


37.08 
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3 


• 0 


2446433*5 


22 


1D*2?1 




22 


12*138 


* 2 


50.99 


1966 


1 


4 


* • D 


2446434*5 


22 


^*D64 


- 3 


14.95 


22 


9.905 


* 3 


4 .46 


1986 


2 


5 


• Q 


2*464 35*5 


22 


5»ft94 


- 3 27.96 
^ 3 4^6.60 


22 


7. 757 


- 3 


•17.5^ 




1 


6 


• 0 


24 46 436*5 


2? 


3.78? 


22 


5.62t 


* 3 


30.22 




JL 


r 


• 0 


2446437-*5 


22 


1*726 


- 3 


S?.90 


i2 


3.571 


- 3 


42.58 


|9ff6 


1 


n 


• 0 


24464 3!t*5 
244643^**5 


21 


5*^*716 


- 4 


4«92 


22 


1 .564 


3 


54.65 


1986 


1 


9 


• D 


21 


57*750 


• 4 


16.66 


21 


59.599 




1^.45 


1986 


1 


16 


• D 


244644(3*5 


*K55.623 


- 4 


28.16 


21 


V.674 


« 4 


18.02 


19ft6 


1 


11 


• 0 


2446441^ 


21 


53*^3C 


- 4 


39.50 


21 


5^ 7f 3 


- 4 


29.39 




1 


12 


• D 


2446442*5 


21 


52.06f* 


- 4 


50.^4 


21 


/tfS. 923 


^ ^ 


40.58 




I 


15 




2946443*5 


21 


50*232 


- 5 


1*64 
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21*52 


1986 


7 


15 


• 


0 


24^f.fc2f;.5 


10 


40. 


.|4r 




5 


11.75 


10 


42.365 


- 


5.^23.13 


1986 


7 


16 


• 


0 


241^^627.5 


IQ 


41. 


»I04 




5 


13.46 


10 


42*<'28 


- 


5 


24*85 


1986 


7 


17 


• 


0 


244662^.5 


10 


41. 


► 670 




5 


lSb25 


10 


43.495 


- 


5 


26.65 


1986 


7 


18 


* 


0 


244662". 5 


10 


42i 


► 240 




K 


ir^r4 


10 


44.065 


- 


5 


28*55 


1986 


7 


19 


• 


0 


244663e^ 


IC 


4? 


.813 




5 




10 


44*638 


- 


5 


30'.53 


19^6 


7*20 


• 


c 


24^6631.5 
244663^.5 


10 


43i 


► 3f.» 




21.17^ 




45.214 


m 


5 


3;^60 


X'^U 


7 


21 




10 


45- 






5 


23.>r 


10 


45.7«3 




5 


34.75 


H9&6 


7 


22 


m 


0 


'24461^33.5 


i£ 


44. 


550 






^5/53 


IS 


46.375 




5 


36.96 




7 


23 


' m 


0 


24 466 34.5 


^ 0 


4*5 , 


► 134 






2T.S4 


JO 


45*959 




5 


39*29 


il86 




24 


m 


Q 


2446635.5 


10 


45 1 


,720 




r 


3^.22 


10 


47^545 




5 


41*^8 


%m 


7 


2b 


• 


0' 


24466 36.5 


10 


46 < 


► 309 






3^.67 


10 


48* 134 




5 


44.15 


I'm 


7 


26 


• 


a 


2446637.5 


IC 


46« 


►°co 




5 


3r5.20 


10 


48*724 




5 


46.68 




' 7 i7 




Q 


244663?*. 5 


iC 


47i 


4s?3 








10 


49.317 




5 


49.29 




7 


28 


• 


0 


24#663«.5 


10 


4Pi 


OS^ 




5' 


40.47 


10 


49*912 




5 


51*97 


1986 


7 


29 


• 


0 


2446640.5 


10 


4^1 


b8« 




K 


43.22 


10 


50*509 




5 


54.72 


1986 


;^ 


30 


• 


0 


2446641.5 


10 


4*^1 


► 2A2 




4. 


46.03 


10 


51. 107 




5 


57*54 


X9«6 


31 


• 


D 


2446642.5 




t: 






e 


48.90 


10 


51*707 




6 


.43 


19 B6 


H 


1 


<• 


0 


2446643.5 


10 




► 483 






51.84 


10 


52*308 




6 


3*38 


1<9S6 


8 


2 


• 


c 


2446644.5 


10 


514 


086 


r 


5 


54.^^5 


10 


52*910 




6 


6.39 


1986 


8 




• 


0 


2446645.5 


10 


51i 


689 




5 


57.91 


10 


55.514 


•* 


6 


9.47 



2*06 
2*09 
2*13 
2*16 
2#19 
2*22 
2.25 
2*28 
2 #32 
2*35 
2*38 
2*41 
2*44 
2*47 
2*58 
2*53 
2*56 
2.59 
2*62 
2*65 
2*68 
2*71 
2*74 
2*77 
2*60 
2*83 
2*66 
2*69 
2*92 
2*94 
.2*97 

U^o 

3;03 
3*06 

3*oa 

3*11 
3*14 
3*16 
3* 19 
3*22 
34 S4 
3*27 
3*30 
3*32 
3*35 
3*37 
3*40 
3*42 
3*45 
3*47 
3*50 
3*52 
3*54 
3*57 
3*59 
3*61 



55*70 
55*55 
55*39 
55*'!?3 
55*06 
54*88 
54*69 
54*50 
54*31 
54*10 
53.90 

4 53*68 

^ 53*46 
53*24 
53*01 
52*78 
52*55 
52*30 
52*06 
5U60 
51*55 
51*28 
51*02 
.58*74 
50*46 
50*18 
49*69 
49*60 
49*30 
49*00 
46*69 
48*37 
48*06 
47*73 
47.41 
47.08 
46*74 
46.40 
46.06 
45*72 
45.37 

*45.02 
44.67 
44*31 
43.95 
43*58 

: 43*22 
42*85 
42*47 
42*09 
41*71 
41 #.32 
40*93 
40*54 
40*14 
-39*74 



2*16 

2*20 

2.21 

2.22 

2*24 

2.25 

2.26 

2.26 

2*29 

2.30 

2*32 

2««3 

2*39 

2*36 

?*37 

2*33 

2*40 

2*41' 

2*42 

2*44 

2*45 

2*46 

2447 

2*49 

2*50 

2*51 

2.53 

2.54 

2*55 

^.56 

2.56 

2.59* 

2*60 

2.62 

i2.63 

2*64 

2*65 

2*67 

2*66 

2*69 

2.70 

2*72 

2*73 

2*74 

2*75 

2.77 

2*78 

2.79 

2.60 

2*81 

2*83 

2*84 

2*85 

2*36 

2*86 

2.89 



23*41 
23*36 
. 23*31 
23*26 
23*21 
23*16 
23*11 
23*06 
23*02 
22*97 
22 *92 
22*67 
22.62: 
22*76 
22*7$ 
22*66 
22*64 
22* V 
22*55 
22*50 
22*^5 
22*41 
22*36 
22*32 
22*26 
22*23 
22*1(9 
22*14 
22*10 
22*06 
22*02 
21*97 
21*93' 
21.89 
21*85 
21*81 
21*77 
21*72 
21*6^ 
21*64 
21,.60 
21*56 
21*52 

21 *4a 

21*44 
21*4Q 
21*37 
22*33 
^1*29 
21*25 
21*21 
21*17 
21*14 
21*10 
21*06 
21*03 



9*1 
9*2 
9*2 
9*3 
9*3 
9*4 
9*4 
9*5 
9*5 
9*6 
9*6 
9*7 
9*7 
9*6 
9*6 
9*9 
9*9 
9*9 

10^ 
10*1 
10*1 
10*2 
10*2 
10*2 
10*3 
14)*3 
10*4 
10*4 
1Q»4 
10*5 
10*5 
10*5 
10*6 
10*6 
10*6 
10*7 
10*7 
10*7 
10*8 
10.8 
10*8 
10*9 
10.9 
10*9 
11*0 
11*0 
11.0 

11*1 
11*1 
11.1 

11*2 
11*2 
11*2 
11*2 
11*3 



7Z 

17^*4 
17*5 
17*5 
17*6 

.17*6 
17*6 
17*7 
17*7 
17*6, 
17*6 
17*6 
17*9 
17*9 
16*0 
13 »0 
16*0 
16*1 
16*1 
16*2* 
18*2 
16*2 
18*3 
16*5 
16*3 
16*4 
16*4 
16*4 

'16*5 
16*5 
18*5 
18*6 
18*6 
18*6 
16*6 

ra*7 

18*7 
18.7 
18*6 
1^*8 
18*6 
18*6 
18*9 
18*9 
16*9 
|8*9 
19*0 
19*0 
19*0 
19^*0 
19*1 
19*1 
X9*l 
19*1 
19*2 
19*2 



63*0 
62*1 
61 *2 
80 *f 
79*4 
76.6 
77*7 
76#6 
76.0 
75*1 
74^2 
73#4 
72*5 
71*7 
70*6 
7O#0 
69*2 
68.3 
6T.5 
66*7 

'6ft *6 
65*& 
64*2 
63 *« 

^62*6 
61 #8 
61*0 
60*2 
59*4 
56*6 
57*6 
57*0 
56*2 
55*4 
54*6 
53*8 
53*0 
52^2 
51*4 
50*7 
49*9 
49.1 
48*3 
47*6 
46*6 
46*0 

•45.3 
44.5 
43.7 
43.0 
42.2 
41*4 
40*7 
39#9 
39*2 
38*4 



27,5 
27.2 
27*0 
^26*7 
26*5 
26*2 

25*7 
25*5 
25.2 
2S#0 
29*7 
24*4 
24*2 
23.9 
23«ii 
23.3 
23*1 
22.6 
22.5 
22.3 
22.0 
21#7 
21*^ 
21*2 
20.9 
20*6 
?6.3 
20*0 
19.6 
19*5 
19*2 
16.9 
16*7 
16*,4 
18*1 
17*6 
17*5 
17*3 
17*0 
16*7 
16*4 
16*2 
15*9 
15*6 
15*3 
15*1 
14*6 
14*5 
14*2 
14*0 
13*7 
13*4 
13.1 
12*9 
12*6 



• 69 

56 

47 

36 

26 

19 

16 

25 

35 

46 

61 

75%. 

90 
109 
Hi 
132 
195 
156 
162 - 
160 
1511 
141 
i3a 

lif 
106 

97 
65 
74 

63 
52 

40 

m 

15 
19* 

29 

4r 

54 

67 

61 

^5 
109 
123 
137 
150 
160 
164 
ISt 
146 
137 
126 

ii5 

104 

92 
61 
70 



erJc 
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Table B-2 (omtd) 



YS 


MS 


DV 


Nil 






• 6 


S9a6 




«^ 


• 0 


19ft6 






• 0 


1986 


tJ 


f 


• e 


1906 


6 


6 


• 0 


1986 


1) 




• 0 


1966 


6 


10 


• 0 


19^6 




1 1 


• 9 


1986 




13 


.0 


19^6 


8 


1 5 


• 0 


19B6 


6 


X4 


• 0 


1966 


6 


15 


• 0 


1966 


a 


16 


• D 


1^66 


ft 


1 7 


• 0 


1966 




16 


• 0 


1966 


6 


19 


• 0 


19^6 


6 


20 




1966 


6 


21 


• 0 


1966 


6 


22 


• 0 


1966 


i 


23 


• 0 


1W6 




24 . 


• D 


.1966 


6 


25 


• X! 


1966 




26 


• 0 


19i6 


6 


27 


• 0 


1966 


p 


ft c 


• 0 , 


1966'' 


a 
9 




*D 


1986 


o 


«7 u 


• 0 


1966 


a 


« f 

^ 1 


• 0 


1966 




1 


• 0 


1966 






• 0 


mns 


0 




• 0 


1986 






• D 


1986 




•7 


• a 


1966 




i; 




19R6 




r 


• 0 


1966 






• a 


1966 




9 


• D 


1966 




A U 


• 0 


1966 


• 9 




• 0 


1966; 


9 


1 2 


#0 


Jr966 


9 


1 5 


• 0 


1^«6 




1 ^* 


»0 


1966 




15 


♦ 0 


1966 


9 


16 


• 0 


1996 


4 




• e 


1986 


9 


1^ 


• a 


1986 


9 


19 




19gb 




20 


«a 


19fi6 




21 


• 0 


1986 




22 


• a 


1986 


9 


23 * 


• D 


19?6 


Q 


24 


• 0 


1986 


9 


25 


• D 


1986 




26 


#0 


1966 


9 


27 


• D 


19S6 




28 


.0^ 



HA. WPfW) DEC PELTA ^ DELDOT R RDOT TMAG \MA^nK£TA BETA MOON 



2446646«S^0 
2#*f647»5ft& 
244664fi»5 10 

2446650*5 IQ 
2446651.5 19 
2^46652*5 10 
2446653*5 ID 
244f654*5 10 
24^6655.5 10 
2446656*5 10 
2446657*5 10 
2446656*5 10 
2J|4665^*5 11 
24 46660*5, 11 
2446$61*5^ 11 
2446662*5 11 
2446663*5 II 
24#^664*5 11 
2446665*5 3J^ 
2446666*5 11 
2446667*5 11 
2446668*5 11 
2446669*5 11 
2446670*5 U 
2446671*5 11 
2446672*5 11 
2446673*5 11 
24466^4*5 11 
2446675*5 n 
244667b*5 11 
2446677*5 11 
2446678*5 11 
24<i667«'*5 11 
244f6P0*5 n 
2446681*5 11 
2446682*5 11 
?4466(J3»5 11' 
24466B4*5 11 
2446685*5 11 
244&feh&«5 n 
24466^7*5 11 
2446fc^^P*5 n 
2446689»5 11 
24466<3C*5 11 
24466«»1*5 U 
24466<^*5 11 
2446693*5 11 
244^694 .5 11 
24466«5*'5 U 
2446696*5 11 
2446697»5 11 
24466*^9*5 11 
2446699.5 11 
2446700*5 II 
2>>467D1*5 11 



5Z*2'»4 
52'*o00 
53*506 
54,113 
54.720 
55*32A 
55*936 
56*544 
57*152 
57*760 
5B*367 
56*974 
59.561 
*!97 
,793 
1*39? 
.2*001 
2*604 
3.206 
3*607 
4*407 
5*005 
5*603 
6*l9e 
&*7«I3 
7*3PC 
7*976 
^'*565 
<^* 152 

10*321 
10*^02 
11*4^0 
12*056 
12*62^ 
13*200 
l^*76f 
14,333 
I4*ft^5 
15*454 
lb,D10 
I6*?62 
17*111 
17.656 
1»* 

1?*736 
H'*271 

i^.eoi 

20*32P 
20*fi51 
21*36** 
2i*P83 
22.393 
22.^9^ 
23*400 
23*B96 



6' 

t 

6 

6 

6 

6 

6 



^ 1*04 
4*22 
7*47 

10.77 
11*12 
17.53 
20.99 
6 24*51 
f 2I>*07 
31*66 
35*34 
39*04 
42*79' 
46*56 
50*41 
54*29 
56*20 
2.16 
6*15 
10.18 
14.215 
18.36 
22*50 
26*66 
30.89 
35*14 
39.42 
43*73 
4#.07 
52*44 
56*84 
1*2^ 
5*73 
10«22 
14*73 
1?*27 
23*63 
26*42 



10 
10 
10 
10 
10 
10 
10 



33*02 



P 
h 
P 
P 
6 
9 
9 
9 
9 
9 
. 9 
9 
9 
9 
9 
9 
9 



57*65 
42*30 
46.97 
5i;66 
56*3/ 
1*10 
5.84 
10^60 
15.36 
20*16 
24*98 
29*81 
34*65 
39*50 
44*36 
49.24 
54.13 



54*119 
54*724 
55.331 
55.937 
56.545 
57.152 
57.760 

10 5e;368 

10 58.976 
10 59.584 
*1<^^ 
.7<»9 

il 1.406 
1 2.012 
2.618 
3*223 
3*827 
4.429 
5.031 
5.632 
6.232 
6.630 
7.428 
8»029 
.6.61f 
9.2ll 
9.802 
10.391 
10.978 
11.564 
12.147 
12.728 
13.306 
13.862 



II 
11 

11 
11 
11 
11 
11 
11 
11 
II 
11 
11 
11 
11 
II 
11 
11 
11 
II 
11 
11 

11 14^456^. 
It 15.027 
15.59? 
16.160 
16.722 
17*281 
17*837 
18*390 
16*939 
11 19*485 
II 20.027 
11 20*565 
II 2I*1C0 
II 21*630 
22* 157 
22*680 
23.199 
23*713 
24.224 
24.730 
25.231 
25.^28; 



11 
11 
11 
1^ 
11 
11 
11 



11 
11 
XI 
II 
11 
11 




11.3 19,2 
11.3a9.3 

11.4 19.3 
11.4 19.5 

11.4 19.3 

11.5 19.3 
11.5 19.4 

11.5 19.4 
U.5 19.4 

11.6 19.4 
11*6 19.4 
11#6 19.5 

11.6 19.5 

11.7 19.5 

11.7 19.5 
U.7 19.5 
11. t 19.6 
11«7 19#6 
11*8 19.6 

11.8 19.6 
lU^ 19.6 

11.8 19. t 

11.9 19.7 
11.9 19.7 
11.9 19.7 
11.9 19.7 
11.9 19.7 
12.0 19.3 
U.O 19.8 
12.0 19.6 
12*0 19.8 

12.0 119.6 

12.1 19*8 
22.1 19.8 
12.1 19.9 
12.1 19.9 



12.1 
12. i 
12.2 
12.2 
12.2 



19.9 
19.9 
19.9 
19.9 
19. *9 



12.2 20.0 
12.2 20.0 



20.0 
20.0 
20«0 
20.0 
20.0 
201^0 
20W1 
12.4 20.1 
12#4 20.1 
12.4 29.1 
12.4 20.1 



12.2 
12.3 
12«3 
12.3 
12*3 
12.3 
12.3 



' ^7#7 


|2«3 


S8 


36.. 9 


12.1 


#7 


36.2 


11.8 


36 


35.4 


ll«6 


25 


34.7 


11«5 


tl 


34.0 


11*0 


IS 


53.2 


10.6 


23 


32#5 


10.9 


$4 


31.6 


10«3 


46 


31.0 


lO.O 


59 


30.3 


9*7 


if:i 


29.6 


9#5 


Si 


26.9 


9.2 


ibo 


28.2 


9.0 


114 , 


27.4 


8*7 


128 


26.7 


8.5 


141 


26.0 


S»3 


153 


25*3 


8.0 


165 


24 #7 


7#a 


164 


24.0 


7.6 


156 


23.3 


7.3f Ui 


22 #6 


m 


134 


22 #0 


6»9 


123 


21.3 6«6 
20.7 '-^4 


m. 


100 


20. Q 


6»2 


89 


19.4 


6.0 


78 


18.8 


5.8 


66 


18.2 


5.6. 


S5 


17.6 


5*4 


43 


17.1 


5.2 


32 


16.S 


5.0 


21 


16«0 


#♦9 


15 


15.5 


4.7 


17 


15.1 


4#6 


27 


14.6 


4.4 


39 


14.2 


4.3 


52 


13.8 


4.1 


65 


13.5 


4.0 


79 


13*2 


3.9 


92 


13*0 


3.8 


10^ ^ 


12.8 


3.8 


119 


12.6 


3#7 


132 


12.5 


3*7 


145 « 


12.4 , 


,3.6 


156 V 


12«4 


3.6 


164 


12.5 


3.6 


163 


12*6 


3.6 


154 


1?.8 


3.7 


143 


13.0 


3.7 


131 


13.2 


3.8 


120 


13*5 


3.9 


109 


13<9 


3.9 


97 


14,3 


4.0 


86 


14*7 


4.1 


75 


ir5.2 


4.2 


65 



0 
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Jabk B-2 (could) 



Ylt MX m 



m 



(ISSO^I DEC 



fLA. (APm) miC, DELTA DELOOT 



KUOT TMAG NMAG THETA BETA NtoON 





29 




30 


i9 


1» 


10 


2 


10 


3 


10 




10 




10 


6 


10 


7 


10 


S 


10 




10 




10 


11 


10 


12 



i 

If 

19 

1981 
IfR 
198 
1981 
19£l 
I9fti 
M9i 



|9Sg la 15 
I98( 10 14 
198< 10 15 
I9a< 10 16 
1981 .10 17 

I9er to IB. 

I98& IP 19 

1984 10 20 

1986 10 21 

19B6 10 22 

1986 I'D 25 

19E6 10 2# 

19^ 10 25 

1986 10 26 

1986 10 27 

1986 ID 28 

1986 10 2^ 

1986 10 30 

1986 10 31 



II 
11 
11 

!|6 11 
^86 11 
1986 1*1 
1986 U 
1986 U 
1986 U 
1986 li 
1986 11 1 
11 1 
1986 11 20 
1,986 11 2 
1986 11 24 
1986 11 ? 



• 0 

• 0 

; 9 

• c 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 
^0 

• 0 

• 0 
.0 

• 0« 

• 0 

• 0 
*0 

• 0 

• 0 

• 0 

• 0 

• V 

• 0 

• 0 

• 0 

• 0 

• 0 

• 0 

• Q 
.0* 
« 0 i 

• 0 

• 0 
.0 . 

• 0 < 
•.0 ' 

• D 

• 0 

• a 

• Q 

• 0 
..0 
^ 0 

• 0 
'. 0 

• 0 

• 0 • 

• 0 

• 0 



29#6702#5 

2946705p5 

2«4670«.5 

a4<l670&.& 

2446706.5 

29<>6707.5 

29%&7C8.5 
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20.5 
20.5 
20.5 



13.1 ^20.5 
13.1 20.5 



13.1 
13.1 
13.1 
13.1 
13.1 
13.1 



20.5 
20.5 
20*5 
20*5 
20.5 
20*5 



13.1 20.5 
13.1 20.5 



13.1. 
13.1 
13.1 
15.1 
13*1 
13.1 
13.1 



20.5 
20.5 
20.5 
29.5 
20.5 
20.5 
20. 



13U za^ 

V3*l 20.5 
V2*20.5 
3.2 20.5 
3.2 20.5 
2 20*5 
13*2* 20*5 
13*2 20.5 
13.2 20.5 
13..2 20*5- 
13.2 20.5 
13.2 20.5 
13^.^ 20.5 
13.2 20«i6 



60*7 
61.7 
^*6 
63.6 
.64.5 
" 65.5 
66.5 
67.4 
6«.4 
69.4 
70.4 

n*4 

72*3 
73.3 
74*3 
^75.3 
76^3 
77*3 
76.4 
^ 79^4 

ao.4 

81.4 
62*4 
83.5 
84*5 
05*5 
56*6 
87*6 
88.? 
89 #7 
90*8 
91 «8 
92.9 
94.0 
95.1 
^ft*l 
97.2 
98*3 
99U 
100«5 
101.5 
102*6' 
103*7 
104.8 
105.9 
107.0 
108.1 
109*3' 
110*4 
111*5 
112.6 
113.7 
fl4^8 
116.0 
117*1 
118*2 



12*0 43 
12*1 ^32, 
12*1 22 
12*2 17 
12.3420 



20 
42 
56 
70 
85 
9* 



ia*s 
12*4 

12^5 

12*5 
12. « 
12*8 
ia#u7 113 ^ 
12.7 127 
12.7 140 
12*8 151. 
1£.8 160 
12*8 16;^ 
12*8 I5r^ 
12*9^146 
12.9 135 
12.9 124 
12*9 113 
12.9 102 
12. 9» 91 
12*9 94^ 
12*9 $8 
12*9 ^ 57 
12*8 46 < 



35 
26 
19 
26 
27 
3^ 
51 
85 
79 
94 



12. 

12 
l£* 
12*7 

i?^7 
12.6 
12.6 
12.5 
22*5 
12.4 

12.4 108 
12.3 123 
12.2 136 
12.1 148 
1?*1 157 
12.0 160 
11.9 155 
11*8 146 
11.7 135 
11*6 
11*5 
11.4 



11.3 
11*1 
11*6 
10.9 
10*8 
10.6 



124 

U3 
102 
91 
74 
%& 
57 
4* 
36 
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11 


15. 02/^ 


n 


14*11% 


n 


13.19I- 


11 


12.25*» 


n 


11.310 


n 


10,547 


u 
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n 




11 


&.?74 


n 




n 


4.32C 


11 






2»22i 


11 


1.16f 


11 




10 




ID 




K 


5b.f^41 


IC 


^* .743 


10 




10 




10 


*^?.414 


iC 




IQ 


3D.172 


10 


4^.0*7 


lie 


47.*51& 


10 


*f . M7 


10 


45.fc«5t 


ID 


44*52r 


IC 


45,3fti' 


IC 


4:^.255 


ID 


41.122 


10 


39,990 


AO 


3H.H&1 


10 


37*733 


10 


3fv.eo^ 


It) 


35 .4ft^ 


10 


34»371 


10 


33.2f:0 


u 


32.153 


iC 


31.052 


IC 




K 


2^ .870 


iO 


*27.7H*» 


10 


26.717 


10 


25.653 


10 


24»5«'8 


10 


25*552 


10 


22.516 


10 


21 .48*? 


10 2C*A74 
10 13^469 


10 


IP. 476. 


10 


17.4'»4 



'I Ml I 
19«T 
IW7 
1^87 
t^$T 
I9S7 
I9ft7 
l%B7 

i<»a7 

W87 
1987 

19fl7 
1987 
i9S7 
I9f^7 

%9m 

1987 _ . 
19^7^ 2 
Jlf87 2 
1967 
I9ft7 
191^7 
1987 
19*17. 
19fit 
1987 

f9B7 
987 
19ft7 
1997 
1987 
19ft7. 

19fi7 
1*987 
1987 
1987 
1987 
1987 
1987 
1987 
1^87 
I98r 
1987 

i9sr 

1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 



19 
20 
21 
22 
25 
24 
I 25 
1 26 
1 27 
1 28 
123 
I 30 



31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
1 7 
18 
19 
20 
21 
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3 
4 

5 
6 
7 
8 
9 
10 

ii 

12 
13 
14 
15 



.0 

• 0 

• Q 

• Q 
.0 

.c 
.c 

.0 

.c 

.c 

.6 
.0 
.0 
.0 
.0 

.c 

.0 

.0 

.0, 

.0 

.0 

.0 

• 0 

.0 

.0 
.0 
.0 
.0 
.0 
.0 

.c 
. a 

.0 

• 0 
.'O 
.0 

• 0 

•p 

.0 
.0 
. 0 

• D 
. 0 
.0 
.0 

• 0 

• 0 
.0 
.0 

• p 

• 0 



24 41^814^5 
244riai5.5 
2446H16.5 
24 4fai7i5 
2446818.5 
244681^.5 
244&h;^0.5 
24%6S21 .5 
*,446822t5 
2446823.5 
244^824 .5 
244&B25.5 
24<»6P 26.5 
244^f' 27. S 
2^1^46828.5 
24^€82«'.5 
30.5 
24<>«»831.5 
24468 32.5 
2446835.5 
24468 34.5 
24*683«'>.5. 
2446P3f .5 
2446H37.5 
24468 38. 5 
2446a3«>.5 
2446840.5 
244*^841.5 
2446842.5 
2446843.5 
P446844.5 
2446845,5 
24468 4f .5 
2446847.5 
2446848 ,5 
2446849.5 
24 468 50.5 
244685U5 
2446852.5 
2446P53.5 
24V6 8 54,'5 
244685*: .5 
244f»B5b.^5 
^244f:8t7.5 
244^6^? .5 
244685*5,5 
2446860^5 
2446861.5 
,2446862.5 
!446863.5 
'446864. 5 
?44f^Sb5.5 
>446866»5 
2446*^67. 5 
2446668.5 
244686*. 5 



21.36 
20^24 
18.97 
$7.55 
15.98 
14. 2T 
12. 40 
10.38 
8»22 

3.42 
.80 
f 58.0? 
5 ^55.09 
5 52«91 
5 48.78 
5 45.39 
5 41,86 
5 58.1ft 
5 34.35 
£ 30.57 
f 26.25 
t 21.99 
5 17.58 
13.D5 
6.35 
3.53 
58.58 
5-3.49 
48.28 
4 2.93 
37.47 
31.88 
26.17 
20.35 
14.42 
8.57 
2.22 
3 55.97 
3 4*?. 62 
4;^. 18 
56.64 
50.02 
25.31 
16.5^ 
9.67 
2.75 
55.76 
4 8.71 
41.60 
54.44 
27.23 
19.9$ 
12.69 
5.3 7 
56.01 



11 
11 
11 
11 

11 
11 
U 
fl 
11 
11 
11 
11 
11 
11 
11 
11 
^ 11 



11/ 

10/ 59. 
17 58.] 



t7.785 
16.8H8 
15.978 
15.055 
I4.1ia 
15. 168 
12.2C5 
11.229 
10.24? 
9.2^2 
8.231 
7.209 
6. 176 
5. 155 
4.081 
3.020 
1.9*^0 
8 72 
7^6 
6«4 
li 57.595 
2 \ 56.4%1 
1 ) 55.3^0 
1 } 54.26^ 
19 55.1*46 
ID 52.025 
10 50.897 
14) 49,768 
10 48. 63^ 
47.504 
46.5'70 
45.236 
44. 102 
10 42.969 
10-41.837 
10 4&.70a 
39.680 
38*456 
37.335 
36.21^ 
35.1D6 
33.999 
32.89/ 
10 31.803 
10 50.>15 
10 29,634 
10 28.5f2 
27.498 
26.445 
25.597 
24.361 
23. 334 
22.319 
21.514 
10 20.321 
10 19.339 



10 
10 
10 
10 



10 
10 
10 
10 
10 
10 
10 



10 
10 
10 
10 

lb 

10 
10 



-16 
-16 
-16 
•16 
-16 
• 16 
•'16 
-16 
-16 
-16 
-16 
-16 
-16 
-16 
-16 
-16 
-15 
-15 
-15 
-15 
-15 
*15 
-15 
-15 
-15 
-15 
-15 
-15 
-15 
-15 
-14 
-14 
-14 
-14 
-14 
■*-l4 
-14 
-14 
-14 
-14 
-1*3 
-13 
-13 
*-15 
-15 
-15 
-13 
-13 
-13 
-12 
-12 
-12 
-12 

-12 



55.46^ 
52.52 
51.65 
29«62 

26ii5^ 
24.45 
22.45 
20.26 
17.95 
15%45 
12«B2 
10.05 
7*09 
4.00 
.76 
57*56 
55.82 
S0.J12 
46.28 
42.29 
53.16 
55.88 
29.46 
24.90 
20.20 
15.37 
10.40 
5.30 
• 07 
54.71 
49.25 
43.62 
57.90 
52.06 
26.11 
20.05 
15.88 
7.61 
1.24 
54.78 
48.22 
41.58 
34*85 
«2d.05 
21.17 
14,23 

r 7.21 

.14 

$3.02 
45.84 
59.61 
31.54 
24.05 
16.68 
9.50 



15 
14 
14 

15 
15 
12 
12 
11 
11 
11 
10 
19 
10 
10 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
09 
10 
10 
10 
10 

11 

M 
12 
12 
15 
15 
14 
14 
15 
16 
16 
17 

19 

2a 
20 
21 
22 

25 
24 
4#26 

27 
28 
29 
5Q 



-9.14 
-8.80 
-8.45 

-8.09 
-7.71 
-7.52 
-6.92 
-6.51 
«6.08 
-5^64 
-5.19 
-4.75 
-4.26 
-5.77 
-5.28 
*2.77 
-2.26 
-1^74 
-1.20 
-.^6 
-.11 
.44 
1*01 
1*58 
2*16 
2*74 
5.55 
3.93 
4.53 
5.14 
5.76 
6.58 
7.00 
7.65 

a. 26 

8.90 
9.54 
10.19 
10.83 
U.48 
12.13 
12.79 
13.44 
19.09 
14.74 
15.39 
16.04 
16.68 
17*53 
17. 97 
18*61 
19.24 
19.87 
20«50 
21.12 
21.75 



4.71 
4.72^ 
4.73 
4.79 
4.75 
4.76 
4.76 
4.7? 
4.78 
^.79 

4.dd 

4.31 

4.82 

4.85 

4.84 

4.85 

4.86 

4.87 

4^8S 

4.89 

4.90 

4*91 

4.92 

4.95 

4#94 

4.95 

4.96 

4.96 

4.97 

4.98 

4.99 

5.00 

5.01 

5.02 

5.05 

5.04 

5.05 

5.06 

5.07 

5.08 

5*09 

5.10 

5.11 

5.11 

5.12 

5*13 

5.14 

5.15^ 

5.16 

5*17 

5.18 

5.19 

5.20 

5.21 

5.22 

5.25 



16.77 
16.76 
16.74 
16.72 
16.70 
16.69 
16.67 
16.65 
16.64 
16.62 
16.60 
16.59 
16*57 
1|^*S5 
/^.54 
U6*5a 
J&6«50 
16.49 
16*47 
16*45 
16*44 
16.42 
16^#0 
16*59 
16»57 
16^56 
16*54 
16*52 
16.51 
16.29 
16.28 
. 16.26 
' 16.23 
«16.25 
16*21 
16*20 
16*18 
16*17 
16*19 
H6.14 
16.12 
16.11 
16*09 

i&.&a 

16.06 
16.04 
16.05 
16.01 
16.00 
15.99 
15.97 
15.96 
15.94 
15.95 
15.91 
15*90 



15.2 20*6 11^9.5 10*5 
15.2 20.6 120.4 10.9 
15*2 20#6 121.6 10.2 
15.2 20.6 122. > 10*1 
15.2 20.6 125.8 9*9 
15«2 20.6 1^4.9 
15.2 20#6 126.1 
15.2 20.6 127.2 
15.2 20.6 128.5 
15*2 20*6 129.4 
15*2 20.6 150*6 

15.2 20^^ 131*7 
15.3- 20*6v^l32.8 

15.3 20.6>«5.9 
15.5 20#6 155*0 
15.5 20.6 156a 
15*3 20*6 157*2/ 7.9 
15*3 20.6 138.3 7^7 
13.5 20.6 159.3 
15.5 20.6 140*9 
;5.3 20.6 141.5 
45.5 20*6 142.5 

15.3 20.6 143.5 
13.5 20*6. 144.6 
15#5 20.6 145.6 

15.3 20*6 146*6 
15*5 20*6 147.5 
15.5 20*6 148.5 

15.4 20.6 149.4 
13.4 20.7 150.5 
15*4 20.7 151.2 
15.4 20.7 152.0 
15.4 20.7 152*9- 
13.4 20*7 155.6 
13.4 20.7 154.4 
13.4 20.7 155.1 
13.4 20.7 155.7 
15.4 20.7 156.3 
13.4 20.7 156*9 

15.4 20.7 157.4 

15.5 20.7 157.8 
15.5 20.7 158.1 
15.5 20.V 1158. 4 
15*5 20*7 158*6^ 
15.5 20.8 158*8 
15*5 20.8 158.9 
13*^ 20.8 158.9 

15.5 20.8 158.3 
15*5 20.8 158. 6< 

15.6 20*8 158*4 
15*6 20*8.158.1 
|5*6 20*8 157.7 
15.6 20*8 157t3 
13*6 20*8 156.8 
15.^6 20*8 156*3 
15*6 20*9 155*r 



9*8 

9*6 
9*5 
9*3 
9*1 
9*0 
8*8 
8*6 
8.5 
S.3 
8.1 



7*6 
7*4 
7*2 
7.0 
6*8 
6.7 
6.5 
6*3 
6*1 
6*0 
5.8 
5*6 
5.5 
5*3 
5.2 
5*0 
4*9 
4*7 
4*6 
4«5 
4*4 
4.3 
4.2 
4*2 
4.1 

4.0 
4*0 
4*0 
4.0 
4.0 
4*1 
4*1 
4*2 
4.2 
4.3 
4*4 
4*5 



2» 
21 
22 
29 
59 

5i 

64 

7a 

92 
106 
120 
154 
146 
455 
190 
152 
193 
132 
121 
110 
99 
80 
T6 
65 
54 
44 
34 
26 
22 
25 
33 
94 
55 
6^^ 
81 
94 
100 
121 
134 
146 
154 
1S6 
15a 
140 
129 
110 
106 
95 
04 
72 
61 
5t 
41 
31 
25 
23 
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1987 
i^«7 
1987 
1967 
19^7 
1987 
1987 
19«7 
1967 
1987 
1987 
19f»7 
19^7 
1987 
19P7 
^987 
1987 
19tl7 
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1987 
19/»7 
1987 
1987 
19P7 
19F7 
1987 
1987 
l«»ft7 
19R7 
1987 
1987 
1997 

ii?a7 

1987 
1987 
1987 
1987 
1987 
1987 
♦ 1987 
19h7 , 
19«7 
1987 
1987 
1987 
1987 
1987 
1987 
19«7 
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21 
3 22 
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28 
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4 

•4 
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4 
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4 
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4 

4 
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4 

4 

4 

4 

^ 

4 

4 

4 

4 

4 

4 

5 

5 
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4 
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8 
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ID 
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12 
13 
14 
15 
16 
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2^ 
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2^ 
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?7 
28 
2^ 
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1 
7 
3 
4 



• .0 

• b 

• 0 

• 0 

• 0 

«e 

• c 

• D 

• C 
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• 0 
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• C 

• 0 

• 0 
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■. c 
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.0 
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• 6 

• 0 

• 0 
*D 
« Q 
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0' 

• 0 
.0 
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• D 

• D 

• D 
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• D 

• C 
.0 
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24X^70.5 
2446P71.5 
72.5 
.1446873.*? 
2.4468 7**. 5 
244^875.5 
2*468 76.5 
2446877.5 
24468 78.5 
244fP 7" ,5' 
24^6880.5' 
24468P1.5 
2446882.5 
2v4 468&:'.5 
24466 84,5 
2446t H!5#5 
244fft86»5 
2446867.5 
24466f»fc.5 
244688«.5 ' 
%^4689C,5 
24 46V ?1. 5 
244689P.5 
24466*'. 5 
24468*?4.5 
2446e«5f5 
24468 ''^-S 
24468 rJ7. 5 
' ?4468««,5 
24468«>9.5|^ 
?44A90C.5 
2446*>01 .5 
2446<)02.S 
;4469r3.5 
2446904,5 
244690!;. 5 
24469D)F:.5 
^44690 r.5 
2446906.5 
244690". 5 
2446910.?^ 
i4469M.5 
244691^.,5 
24469a5-.5 
2446914.5 
2446*^15.5 
?446*»16.5 
X446917.5 
244691BI.5 
2446«l<5.5 
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Jir.:i24 - 

U.567 - 
IC 14.622 - 

IC ri.fc^jo - 

12.771 - 
ll.ft6f • 
iCMC.97A - 
10 10.09f - 
".232 - 
8,?87 - 
7.54« - 
6.73,*' - 
5.*'25 - 
^'.13f - 
4.361 - 
r.6CJ3 - 
2.^*6f - 
2.134 - 
1.423 <^ 
• 72f - 
.049 * 
59.38.^ - 

5a*lC» • 
57.494 - 
56.^05 - 
56.313 • 
55.746 - 
••t>.l°^ * 
54.661 * 
54.14^ - 
5nf4C - 
53.153 - 
52.682 - 
52.227 - 
51.7P7 • 
51.363 - 
50.«54 - 
50.*:61 • 
50.182 - 
49.^1«5 - 
49.471 * 
49.138 - 
4e.P20 t 
4rt.517 - 
4^.228 - 

4r.«54 -■ 

47.694 - 
47.446 * 
47.216 - 
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5.26 
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5.28 
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17.17 
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25.91 


5.29 
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58.57 
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11.942 
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9.70 


4.41 


26.48 


5.30 


10 


51.12 


10 


11.079 
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2.23 


4.43 


27.05 


5^ 


iC 


43.69 
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10.230 
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54.77 


4.45 


;^7.6i 
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1 G 


36.26 


10 


4.396 
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